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to be ? Natural philoeopby cannot evade 
shaper ae ween Crise fo sear 
it can have ol Detter whole working time 
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the vast heat-storage capacity in 

which the a has been, and oak fo bay 80 belle, 
otherwise excellent books it is ‘ pamdoxically 
is becoming hotter because of the condensation.” Pee 
no Fliers in science, Their removal is the substitation of 

statomente and thoughts, not always 50 easily 
pa tarcoes! ease, Tho truth is, that it is because tho 
becoming loss hot in of donsity that his 
is allowed f yield gradually under the condensing 
gravity and thus from nge to age cooling and condensation go on 


‘An ossential detail of Holmboltz’s theory of solar heat is that the 
sun must be fluid, because even though given at Ge moment hot 
‘enongh from the surface to any depth, however groat, inwards, to ba 
brilliantly incandescent, the pene of heat within 
solid matter of oven tho highost conducting quality known to us, 
wonld not suffice to maintain the incandescence of the surface for 
‘more than « few hours, after which all would be darkness. Observa- 
tion confirms this conclasion so far as the ontward appearance of the 
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offect: still tho ideal vat and paddlo ond but 
sae ae of us su nt 
sun's menn density. Instoad of using steam-power, let the 
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surface-heavinoss, because a ton of matter is twent times aa 
hoary at the sun's eurface as at the earth's. To do 78,000 horse- 

, or 780,000 metre-tons solar surfaco-hoaviness por hour, our 
w must therefore descend at the rate of one metre in 818 hours, 


or it 28 metres per year. 
ieriivanca ctio step, still throt impracticable mechaniam, 
tovards the practical method by which san’s heat is produced, lot 
the thread the screw be of uniformly decreasing steopness from tho 
surface downwards, 60 that the velocity of the weight, as it is allowed 
‘to descend by the turning of the screw, shall be in simple proportion 
to distance from the sun's centre. This will involve a unifurm con- 
donation of tho material of the woight ; but a condensation so ox- 
esedingly small in tho oourse even of tens of thousands of years, that 
ie weight, 


ble in comparison with the gravitational forces with which wo 
oh "the work done per motro of dascent of tho top end 


year: or 70 kilomotres per 2000 years, 
PS Now let tho whole surface of our cool solid sun be divided inte 
for example as nearly as may be of one square metre area 
t the whole mass of the sun bo divided into long inverted 

pointed rods, each 697,000 kilometros long, with their 
points mecting at the contre. Lot each bo mounted on o scrow, at 
described for the long tapering weight which we first con- 
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6 
red-hot on its upper surface, the whole pit full of fluid would go on 
cooling with extreme slowness until, after alien powthly whoud willie 
million yours or 80, it would be all at the same temperatura 
pelt rasan eee ond radiates, 

Let precisely what we have beon considering be done for every 
ieestGP ina oeyraeretal oie WAL owe is Abe ce ako th 


four surrounding Speen Read the samo series of 


the whole complex mass to be rotating at the rate of 
once round in twen' ttn sow He as exactly as we know 


about 
Lot oll Bs partitions 
stops 10 partiti 
be annulled, 80 ‘iat thro shall to perfect freedom for currents to 
flow unresisted in any direction, excapt so far as resisted by tha 
anal testator Jeave the pioce of matter, which we may 
now the Sun, to himsolf. Ho will immediately bogin showing 
Ai plesomenk Kaoma in ala pysin "OF cour in alee 
we to wait a few ta, and a few quarter- 
centuries to discover periods of sunspots, but they would, 
‘I may say probably, be thors just ns are, because I think 
we may feel that it is most thot all these actions are due to 
the sun's own substance, airs external influences of any kind. It 
41, however, quite possible, sd indood many who know most of the 
subject think HAL SS Nor Marca pa aa ee Nase trp 
tpi aio influxes of moteorio mattor circling round the 


whe energy of chemical combination is as nothing ig compared with 
the gravitational energy af shrinkage, to which the sun's activity 
is almost wholly dae. A & boty falling forty-six kilometres to tho 
ee Aonlan racarentns aia chen 
on warily, tow estimate of ol 
ue = ecraing’ of oon of combustible materials. But chemi 
Metesdoce non tens dissociation aay, be tage by Tisckrangeatte 
book on the *Chomistry of the Sun,’ just now published, bo 
thoroughly potent determining influences on some of the features 
of non-uniformity of the brightness in the grand phenomena of sun= 
s, hydrogen flames, and oun which make te province of solar 
But those are quostions belonging to # very splondid 
of solar science to orhicb only allesion es bo made at tho 
present time. 
‘What concerns us as to the explanation of sun-light and sun-heat 
may be summarised in two propositions :-— 
(1) Gigontic currenta throughout the eun’s Liquid mass are con- 
ly maintained by fluid, slightly cooled by radiation falling 
Gown’ front te vortkso, and hotier Acid rushing up to take te 
place. 
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10 Sir William Thomaon [Jan. 21, 
coiling, al rigid. Tho workmen cons their work of 
imme we won now bo me more wing a the 
motions of the marbles within, than would bo a lamp ontside 


matter impermoable to heat. Tho marbles being clastic 
will continue for ever * flying about in their room Steg toe walle 
and floor and ceili one another, and remaining in » constant 


of atmos! 
sun, but of the whole in’ fluid maes with which it is continuous, 
‘The two casos have so much in common that there is in each case loss 


constantly perfor In the case of the terrestrial atmosphere tho 
lowest parts receive by contact heat from the solid earth, warmed 
daily by the sun's radiation. On the avernge of night and day, aa 
the air not become warmor on the wholo, it must radiato out into 


ty der them as having any rotatory motions, such as real 
Dalle with reel frictional collisions would noquie.” ‘The mio of the two kinds of 

for ofdinary gacs, according 10 Cleusiun to whom ts due this essential 
ont to th Kinetlc theory, ie—of the whole oncrgy, threo fihe trans: 
fational to two-fifths vibrational, 
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the sun have his presont glow rotation when shrunk to his 
dimensions, ‘Thi A froprewan duster pc 
other, so to is, on ce acai bpaner of 
Jmprotable, On the cther hand, there in ty that the treo! 

A and B at rost in space if left to themselvoa w 

‘Dodios and only influenced by their mutual gravitation, shall 

dircet impact, and thorefore with no notion of their contre of inertia, 
‘and no rotational momentum of the compound after the collision, 
‘Thns we see that the dry iility of collision between two neigh= 
bours of a vast number matually attracting bodies widely scat- 
tered through rpace is much if tho bodies bo all given 
rest, than if they be given moving in any mndem directions and with 
any velocities at in comparison with the velocities which 
they would acquire in falling from rest into collision. In this con- 


Sei glecteartade to know from sillee sen 
#0 splondidly aa it has recontly hoon by the spectroscope, the 
relative motions of tho visible stars and our sun ey 


small in comparison with the velocity (612 kilometers 
which a body would nyse falling ig (6 tha sun, and Ba, 
‘ablo with tho moderate il rls (205 kilomotros por of 
pare ee one roel the sun. 

To fix sited ce anit te ea toma samme 
‘menn density as the earth, ani If the sun’s diameter; given at 








introduced mein the last sixty years (by scientists speaking ns now, each his 
‘own vernacular) to signity the iruportanoe of the special subject referred to in 
each ease, The Eesti moment of momentum is highly valuablo and eou- 
vonient in Fert roa science, and it constitutes a curious philological monument 


incidents seem to happen ocensfonally in the Ssaiverso, Loplacy says 

Sabres her suddenly appourod, and then ‘disay after hay ag ae 
for soveral months with the nowt brilliant wplendoar. ate star ol 

cho Brahe in the year 1072, in the constellation Cossipate. In short 

it surpassed the most brilliant stars, and even Jupiter it ‘ts Light then. 

eet sovays and nally disop ‘sixtcon months ufter its ero ts colour 

‘underwent several ch it vas ot firat of « brilliant white, thon of a reddinh 


Mow, rt ‘nally of n fead-eoloured white, like to Saturn,” {Dartes tannslation 
Laplace's * System of the World.” Dublin, 1880.) 
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the collil ond sw to a balle several times greater than 
the sum of the bulks of the two globes.* How far the fluid. 


Guotirasislan ailghkle able’ to caloulsto is with somo fale appier 
fion to ibe truth. Tho distaxco rouclied cxiens  citmala 
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Such incidents seem to happen occasionally in the universe. Laplace mye 
seme stars “have suddenly appotred, and thon die , after having shone 
fee several months with the most brilliant «plendour, Such was the star ol 

pe ‘Brahe in the year 1572, in the constellation eee In a short 
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flaid moos flying outward from tho line of Bere 
Before the collision, and swelling to bulk several times groater than 
the sum of the bulks of the two globex* How fur the laid 
mass will fly out all round from the line of collision it is imposaible 
tomy. 7 Buotion is too ccmpliatod to be folly investigated by 
any known 3 ie 
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Brahe in tho year 1572, in tho constellation Cassiopeia, In a shart 

the sacms brian Haas, snd evon Jupiter teal, Tin Tighe then 

ixteen months ufter ita discovery, Itecalowe 

FR wns at frst of « brilliant white, then of a reddieh 

coloured white, like to Saturn,” (Harte's translation 
the World.’ Dublin, 1880.) 
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the cases wo have been now considering as examples; or it must 
havo been some number more than two—some finite number—st 
the most the number of atoms in tho sun's it mass, & finite 
number (which may probably enough be ‘ing between 4 x 10" 
and 140° 10") ne easily mnderstood and imagined as number 4 or 
140. The immodinte antecedent to ineandescence may havo been tho 


to say, in the condition of separnte atoms; or it may have becn 
FT esulles susher et graye of stans tabing*satiule cryatale of 
of of mattor, aa it ware; or it may hava 


Fro, 1. 
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stone, and which was actually travelling through space till it fell 
the earth ut Possil, in the neighbourhood of Glasgow, on April 
1804; or like that* (Fig. 2) which was found in tl 
Atacama, in South erica, and is belioved to 
there from the sky—a fragment made up of iron and 
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* Theo three meteorites aro in tho possession of the Huatorian 
the University of Glnagow, and the woodents, Figs. 1, 2, and 3, hat 
executed from tho actual specimens kindly lent for peas hy tl 
{he museum, Professor Young. The imen rey Hed by Fig. 1 
jo the Hunterian collection, that by Pig, 2 in tho Bok eo and that 
Fig. 8 in the Lantine collection—the soalo of dimensions ia shown for cach. 
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a 
depicted the beeutiful Widmanstétien marking characteristic of all meteor! 
‘and so well shown in the well-known Lenarto meteorite, 


iron, 
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1887 > om the Sun's Heat. 19 
looks aa if it has eolidified from a mixture of gravel and melted 
leva in place where thero was rory little of hoavinoss; or this 
wlendidly crystallised picce iron (Pig. 9), a slab cut out 
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20 Sir William Thomson (Jan. 21, 


of tho celebrated sérolite which foll at Lenarto, in Hu ad 
or this wonderfully-ehepod specimen (of which two viows aro given 


Fu, 





LS ARERR seve MS contimotroa. s,s cccccse ee ceeee + 


Fro, 3, 





in Figa. 4 nd 8), « made of the Middlesburgh motearite (kindly 
given mo by Professor A. 8. Herschel), having corrugations showing 





* Bee footnote, p. 18. 
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WEEKLY EVENING MEETING, 
Friday, January 28, 1887. 
Siu Joux Lunvoox, Bart, M-P. D.C.L. LL.D. FBS. 
Vice-President, in the Ohnir. 
Professor W. Bauowix Srexoun. 
‘The ‘Pineal Eye in Livards, 


Taxne is in the human brain, buried deeply beneath the 
surface henee concealed from view externally, a small blunt 
a eke ee raat net ao 
hard to the touch, To this small process human anatomists 
gavo the name of pineal gland, and its meaning has always remained 
a problem, Investigation of the brains of other animals showed that 
in these the structure wae present: in fact it is typical of the brains 
of all trae vertebrate, and not this, the lower we descend im the 
soale of vertebrate life, the more highly developed does it become in 
comparison to the remaining of the brain. In sach a mammal 
Rees it in teacearis Leper shen Se nani in ® bird it is still 
more devel ; whilst whon we come down to fishes, the 
pineal or epij , a8 it is botter called, assumes tho form of 
& forwardly directed process whose distal extremity is swollen 
erent, the prota rt forming a hollow stalk running 
eee toon cape Se te 
fatteria, be oxaminod, the epiphysis is soon to have undergone a 
dofinite change: it is diy sacha claarly (chin x lar etal Had 
the two divisions above mentioned ; sections, however, show that the 
talk is solid and that the vesicle has become developed into 


it 
of vision—into a 
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an 
incal oye, ‘This ia the highost of 
epiphrals, acd ls 20m preoerrad ey a 
amongs animals, 





it Ino} uae 
to a ses ee = it is seen in early 
‘stages in vertebrates to have the form of a simple tube i 
the whole of the back of the animal ; a Little the walls of 
the anterior haye bulged out and given rise to three vesicles 


i the fore, mid, and hind brains; the part of the 
tmbe jor to these forms tho spinal cord, As development 
from the fore brain on either side is givon off a hollow 
process, each one of which forms an optic vesicle, and at the same 


time there grow forward two outgrowths of the fore brain which give 
tise to the cerebral hemispheres; in addition to these structures, the 
roof of the fore brain gives off a single median outgrowth which grows 


forward within the skull cavity, swelling out distally into a small 
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cr Professor W. Balidein Spencer (Jan. 28, 
there is no special oxtornal indication, nor, on the other hand, does 
the: ‘of the latter indicate a eye. 


Seats a eae |, there ig no oxternal 
indication ‘eye, savo eps a slight absonco of pi i 
(iis ceeded oes Aho pete resin but if 
‘vertical sections be cut through the head, eye is found 
deeply embedded in connective tissue within the foramen. 
the form somewhat of a cone, whose base is directed forwards 
/hilet ee backwards and is 

the cono is formod by the lens, 
consists of elongate, nucleated cells, arranged so as to form 
whose points inwards and lies in the lis 
Tons is continuous with the retina, andthus, 
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ion of the retina of a typical pineal it ix more 

Egy cevebped ia Unters the tot many thor lear 96a 

present day. ‘Iho romainder of the epiphysis may bo divided into 
i nearest the and 





which form so prominent a feature in sections of the all around. 
Further examination however reveals an important point of difference 
when compared with Hatleria—the eye has lost its connection with the 
prowimal part of the epiphysis, which has the form of a hollow process 
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1887.] on the Pineal Eye in Lizards, a7 


larly interesting to note that at the present day it is found most 

ighly developed in Hatteria, which, sheltered from oompetition of 

ing forms in its island home in New Zealand, has retained 

this, amongst other archaio features, pointing to its close alliance with 
the extinct reptilian fauna of Mesozoio times. 

[W. BB] 


Mr, B. Freabjield [Feb.4, 


WEEKLY EVENING MEETING, 
Friday, February 4, 1887. 
Hauser Poutoor, Bsq. Treasurer and Vice-President, in the Ohnir. 
Epwix Fresnrreun, Bag. LID, V.P.8.A. 
Some Unpublished Records of the City of Loudon, 


Tn the records of the 118 parishes within the City of London, and 
the 17 out ap sacs ewe * es tocial 


al 


Twins ara, ai tions “for a 

anit eects o of valuable works of axt which took 
ward VIL's reign, at tho Reformation. The 

Scat ce lene extracts lave been selected, are those of St. 

Eee i 's, Lothbury, St. Stephen's, Coleman ‘Street, St. St. Bartholomow 
nee and St, Christopher-le-Stocke, The minutes of 

hej veslsiatGaseto ‘accurately tho rolations of the clergy to the 

parishioners during the sixteenth and carly part of the soventeenth 

century, the causes which led to the complete break between the 

clergy nd Inity which took place at the commencement of the 

Groat Rebellion in 1642. These also show the working of the 


ing, 
which is in some respacta the most interesting portion of books 
ie the oer fa! the Great Rebellion, the Commonwealth, the Pro- 


in ic St. Bartholomew eater ee as displayed in 


of the adjoining parish — ing period. 

Ab ths tbe of the Great Bobel , the 

tholomew's—Dr. Grant—was an easy-going Churchman, who had 

rendered himself liable to sequestration for refusing to sign the 

“solemn league and covenant.” ‘The parishioners, numbering 

them Sir Harbottle Grimstono, Mr. Justice Peter Phoasant, 

Drs Zouch, cme toan srrangement with bin—which is embodiod a 

the vestry minutes—whereby, in exchange for a 

rendered the house, and tho right to officiate in sie in he church 

dung his lifoconfersing the right of nominating a eum fenens upon 
tho parichionors. This right thoy exorcised from the yoar 1644 until 

Dr. Grant's death in 1659. During this poriod, the living was held 


80 Mr. H, Freahjield on Unpublished Records of London. (Reb. 4, 
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Black surroun juced 
offects in darkoegs than in light, but ‘pups were dark in both 


casos, 

ante in x aan thy fears on ri ae: on 

en. .), am hang, jownwarda, 

campested by tholr ee a elaspors (stage iii.), in which position 
: serif 


after a variablo timo wore transferred to another colour producing an 
oil, ne th food that sng nm ace 
tan slags ty although thare da atthe auscoptbility during tbe lather 


5. The Part of the Larcee which is Sensitive to Colour, 
(a) The Ocelli.—Tho most obvious suggestion, was that the larval 


yes 
being influenced, transmitted an impulse to the nervous centres which 
regulate the formation of tha pupal colours. When, however, theso 
organs were covered with black varnish, the pupm resembled eur 
rounding surfaces to tho same extent at wen they wore produood from 
normal Tarvin. 


(B) The Complew Branching Spinca.—Tt xcemod poxsible that theso 
structures might contain somo organ which was influenced hy the 
colour, but cutting them off, the larve remained normally 
ronsitive. 

‘The General Surface of the Skin—This was tostod by conflicting 
eet the 





side of the shelf itself being one colour, while the vertical 

below the shelf and the lower side of the sholf were of the colour 
tending to produce the most opposite affects. The reault of all 
these experiments was to show that tho colour influence doos act on 
some element of the larval skin, and that the larger the oxea of skin 
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36 Mr. Edward B, Poulton on Gilded Chrysalides, (Feb, U1, 


green: brown twigs, &c. Tt is probable that less healt 
wafer eve uen petue e bow form, fst mod 
‘Vanessa larvwe produce gilded pupm. 
‘V. Experiments upon Pieris brassicee and P. rape. 

Bffects of Colowrs—Black jood dark and tho 
Be tease, Ge teke te Leakey J thie result being 
Reverie oF fat obtained with Fe artiee; Drodned light pops, 
Snare eae oe Gee apes Sera Eee c 


and 
and \ual rise in the it of 
Becta fists cie ne at eas 
dominates in the reflectod rays whi fall on the Inrval surfuce. 


rh Experi 
eee Te oon ened tat he eles re 
eu mts it was acls on 
Jarva and not on the pupn itself. a 
Vi iments upon Ephyra pendularia.—In this gonus of motha 
the oe ee cee ereec and bee ‘ies nv 
‘but theso colours follow the corresponding tints of the larva, 
cannot be influenced unless the Intter themselves were 
FS and such susceptibility in the lurval state has not been 
Proved for this genus, ‘This ia the only known instance of a constant 
relation between the larval and pupal colours. 

i upon the of Saturnia carpini-—It was 
found that the larye spin dark cocoons in black surroundings, tut 
whito ones in lightor eurroundings. 
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38 Mr. William Crookes (Feb. 18, 
‘The law of Prout, and ee ee 


ped yee org eer Eat re 
ee i song 


it as in the past.—mon who certainly 
haya not srkad ia the shave reached the same view from 
i records his 


Tontt Book ¥) makes hs Archangel a 1 Atta, tasnet 
with’ the ovaliti a Achanest Replay So Ad 


hea ing organisms 
have been formed by evolution. We are seeking now to extend this 
Taw to the so-callod aera Ss Ss pene as ee 


affinity, as every stadent of chemistry knows, mast bo ovorcomo. 
Lecrageiy cpaveepeinpe pega topeinns (resriogte 
mention. Insuch casos cacl bodies grouped togethor has fairly 
irked properties. Onoof them, moreover, for the most part has aa 
atomic wai ‘ary diferunt from that of the other. 

In the second case we find bodies associated with othor bodics 
more or less closely allied to themselves, They aro not held together 

any decided affinity; thoy aro not combined in definite propor- 

i and their atomic’ weights are often nlmost identical If wo 
wish’ to obtain ono or moro af these bodies in n separate state, the 
difficulty encountered lies not in the strength of the affinitios to be 
overcomo but in the cirenmstanco that whatever reagent we employ 
tele upon one of the substances in nearly the same manor as it doe 
upon the other. Hence, to obtain ono body of this kind 

te ia an excoedingly tedious and dificult task. Nay, wo aro 
womotimos at a loss to decide whether wo havo boforo us a really 
simple body or a mistare of bodies whoto properties aro almost 
lontical. 

‘The most striking instance of such association iv found in tho 
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process, to be eifeeted only in & very high vacumm To understand 
this procoss it is necossary to make an apparent total digression, 

It sooms, parhapa, strange to rpoal of exhavating the air in hollow 
bs and tubes until there in left in thom only the one-millionth 
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part of an ntmosphore. Tt ie only in modern times that atmos; 
air has come to bo rogaried as matter. ‘To this day a bottle or o jar 
is said to be “empty " if it contains no liquid or solid body, the air 
with which it is filled being completely ignored. According to the 
same cormon idea, how empty then must a vossel bo whon tho air it 
cantains is reduced to tho onc-millionth part of its original quantity! 
‘That something still remains is, howover, proved by tho fact that I 
have succeeded in reducinsr the prossure down to one fifty-millionth 
of an atmoaphern, What this number represents will be hotter under 
stool if E eay that, given a barometric coluran ono hundred miles in 
loight, tho tornaining pressure would be oyual only to about the tonth 























ef an inch. Even this hi dogreo of exhaustion by no meana 
ropresents an absclute ¥ae T have in thik plas tube perhaps the 
nearest approach to perfect omptinoss yet artificially obtained. Tts 
intornal vapacity is 5 cubic cor and it is exhausted to 
tho ene’ fifty-millionth t atmosphere. It still contains 





160,000000,000000 molecules. The interual space, therefore, is far, 
vory far, from being absolutely void of mattor. 





a this obetractive property. Before mo I have an exhausted 
two sote of sealed in it, one set at each end. 


Tho 
sino crt thon pln ‘tho same in each 
caso, At one end of the tubo I ee a nee at 
the other end I have ium sulphate. The exhaustion 
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dexisiclty through thoto fuben is not oo wruch dopomens 
Bet Re teee return cs ates in peaches of 
the body opposite 


a i ~ 

canine this persistence of Luminosity I have devised nn instrument 

similar to Beequerel’s phosphoroscope, but acting eleotrically instead 

of hy menns of direct ght. It consis of an opnqoe dis, 30 inches 

brglaccan ith six openings near the edge. By means of a 
raj 


intercept 
When, however, the wheel is quickly turned, tho residual phos- 
horeseence lasts long enough to bridge over the brief interval 
aceeerlits Semetien: of Shs spark and the entry of the phi 
escont body into the field of view, and it is scen to glow with a faint 
light which becomes brighter as the speed of the wheel increasea. 
I will first put the phosphorescent earth glucina in the phos 

phoroscope. This phosphoresces of a bright blue colour, but the 


at Mr. Wildiam Crookes (Feb. T8, 


bofore you (Fig. 2), Brondly speaking, there ix a deep red band, a 
vory Iuminous citran-colonred band, a pair of greonieh-bluo banda, 
and a blu band. ‘These bands, it is true, varied slightly in relative 





intensities aud in sharpness with almost every samplo of yttria 





IT examined ; yet the genoral character of the spectrum remained 
unchanged, and T hubitually looked upon this spectram es ebarac~ 
teristic of yttrium; all the bands being viciblo when the earth was 
preseat in quantity, whilst only tho strongest of all—the citron 
Iond—was visible when trices, such as millionths, wore prosemt. 
But that the whole system of bands spolled yttriam, and nothing bat 
ium, T wns firmly convinced. 
The differences in the spectra of yttriam prepared from different 
sources are most distinctly seen on comparing the spectrum of 































yitrinm from somarskite with that from gadolinite, hie , thonazite, 
xonotime, faooerit < Y to, de. Still, in spite of 
the f noe, t 1 yttrivms aro practically all the 
mame thing, an I waid, ¢ 1 chemist year 
would hs m na ident But they have sinen yielded 
to pers ction aud T now coll them old yttrium 
Ov all ofl tied on by chomiela na au 





indisputabl of the identity of any particular chemical element 
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supposed. Between the molecules wo are accustomed to doal with in 
chemical reactions and ultimate ntows as first croated, como 
molecules or of atoms; these sub-molecules differ 
one from the 4 ling to the position they oceupicd in the 
ium edifice, 
‘pothesis can bo simplified if wo i 
wid een fivo-shilling piceo. By chomical 
it into five soparate and find that these 
ure not count ‘but like the carbon atoms in the benzo) 
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Gé, gives the eas citron and also 
brillant electric eaaateky T hayo just exhibited, Tho other eight 
not give electric spectra which fe rcp of man ofa 


hae 


ncthen, yeh, tho a poh is imperfect at tho best, and 
reveal its presonca oni 
spork test. ‘The arguments in favour of 








& Neither ofthese theories agroos with that of ay distinguished tien’ 3 
Lecoeq ile Hoishandrun, who also bas worked on these earths for seme time. 
conxidors that what I have called ol ytrtum is a truo element sharesterised by 
tho spark speotru alread but not giving m phosphoroscent spectrum 

bodice gitisg. tbe  plowhoressentsposien he Sonslders to be 

i parities Ts yttrium, ‘These ho says aro two in number, and ho haa pro- 
jonally naried them Za nnd Z@. “By » method of his awn, differing 

Inno, M_de Boisboudran obtains tiuarcacent spoctra of these bodies: but thai 





I most here call attention to the experiments of Prof. A. EB. 


Nordenskiold, in tho Rendus of the French Academy of 
Sciences for November 2nd, 1886. This eminent savant is working in 
the same diroction as with reeults which deci cae oe 


iments. He taken tho crude mixture 
Ssh he tates is Urrentiatd wee ae aan 
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‘Theso facta throw « now light upon certain important chormical 
questions. For the old yttrium paseod muster as an clemont. It 
had «definite atomic weight, it entered into combiuation with other 


part of a chcmical “sorting Demon,” distributing tho atoms of 
islam into groups, with certainly different phosphorescent spectra, 
and preaumably different atomic weights, ough, from the 
chemical point of view, all these groups behave alike. Here, then, is 
8 so-called cloment whose spoctrum docs not emanate equally from all 
its atoms; but some atoms furnish some, other atoms others, of the 
ines and bunds of the compound xpectrim of the clement. | Hence 
the atoms of this clement diffor sac in weight, and certainly in 
the intornal motions they un y 

This is unlikely to be an isolnted case. Wo may assume that the 
principle ix of genoral wpplication to all the elements. Tn some, 
possibly in all elements, tho whole spectrum doos not emanate from 
‘all their atoms, bot different spectral rays may come from different 
atoms, and in the apectrum as wo sec it all these partial spectra aro 
present together. This may be interpreted to mean that there are 
dofinite differences in the internal motions of the several groups of 
which the atoms of a chemical element consist. For example, we 
must now be prepared for somo such events as that the seven series 
of bands in the absorption-spectrum of iodine’ may prove nut all to 


%0 (Fa. 13, 
mixtare, owt best an élement, so-called, has 
oregepa a Hitherto pe: that egeeass 
‘a metal, determinel by different obscrrers, 
i constant (wit of 
Edo, canon, eitiia, 
take yank among the We loarn from 
in gorthe case, Again, we 
have here Gaeiien 3 ps een 
So Ap jn is & complex of five or more 
Sma ot 
railiant-matter tést, might visible? = Where, 
nog detareeeeegTe poles s Bissp Sea 
traveller fu tho dasart, ul fae ras terbe ee 
deluded and baulked: rnent, a4 something. 
absolutely primary and ultimate, seems less and less 
Bat we bave by earths and their 
lessons, How is i we actually find 
‘them, axsocinted ag samarakite and 
gudolinite, but ocer it This fact is hard 
to account for on ordinary thoorics of the origination of the 
lements, 
I venture provi to conclude that oar so-called elements or, 
a To form a 





id,” and to watch the development of matter in the states known io 
us from an antecedent something. What oxiated anteriar to our 
olemonts, before matter as we now have it, I propose to namo prolyle.” 





* We require » word, anal: bag sigetacreradie the idea of the 
Tave vectored to use fr ths prrpme te compourd of 6 Centr 

ave vi use 
any‘ Ok (ihe Yeu of which things are made), The word is scree ew 
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Timohis Phyroal Phitsegny ts botworn’ fx ter, anid #0, 

a ween ly OT ral cr or 

whlch last presty pearly engwecs to what wo sboald call the ‘Ste 
ualities, poner al tendencies of thing a f forces ns the 

the metaphysis od ehowhere Aristotle distinguishos (1) Kpérn Fan “Matoria 


cee tat heel mins ea 
nei, t ow that are 
wense of tae Jn transition stages. col 

Notice how necurately the series of like bodies f 


ba a 
analysis ft in thoir placos—gallinm, indium, and th 


and cmsinm, “a Air ia pots pean 
near! ‘sorlos 

ee Bekele gue dheeclén,» Mack, se 

tho anomalies here visible. A fow bodies, such as 
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‘down, inch by inch, with tho taper his reason.” Let us batter 
the door of the Unknown and do our utmost to gets glimpse of 


terval the element standing next in of 
simplicity would Eraiually be approaching its birth-point. In this 


‘its affinities, and its chemical position. 
Tn this genesis of the elements the the time talon up in 
the cooling down proooas, during which the hantenng of protyle 


the more closely the resulting bodies would fade into each othor by 
almost imperceptible di x, i 


And conversely, 
eloments might have originated still more nourly identical than are 


‘not exist. Wo can no more conceive of matter without than 
af energy without matter ; indeed from one point of view the two are 
convertible terms, Let us amume simu) 

creation of atoms all those attributes which enable ug to 

one form of matter ae 


Sor Oec pendtaliens Degion its ening 
lithium, next to bh in — soe tie ite atomic a eel 


clement, at tho momont of birth, ini ai a 
eleeriits, and on these rand ter aiictee doen 
oro te ye of onion, dations, triathestes aad 


wage tia iam ie.” Now in ame 10 even series to te loft, 
so far as bas Races ined, 18 Dees WO whilst, with a ee 
icertions to the right are moti. 
See eee De acl inl Sink Us cea Dee 
side. But the arene groups, of which = To and 
platinum aro respectively examples, are supposed to feebly mag- 
notic, Ti this car bo vatvlod tay fem exceptions whlch Mave yet 
Ye ined. Oxygen, which weight for weight is even moro 
= a magnetic than lies — the a Lares 
whilst at tho ite end eome the 
Mimneth and Galion. ae 
Wo come now to the return or negutive part of the swing; 
nitrogen appears and shows instructively how position governs the 
mean dominant atomicity, Nitrogen occupies a position immediately 





* Nature preeonts ys with w single definite quantity, of eleebiciby, 5 «» 
Yor cach cheniral ond which is, ruptured within Jectrolyte a ceriain 
quantity of electricity travorese the electrolyte, which 0 in all come” 
XG. Jouserons Srowey, © On the Physieal Units of No British Associa 
tion Meeting, 1874, Section A. Phik. Mag. May, 1881. 

“Te sane dent quantity of ether positive or nogative cleotricit 
svaya-with cach univalent to, oF wilh every walt of allty of pi Raced 

Hrunowre, Farnday Lecture, 1881, 

EEACd toad Aion ebgatniad wilh 3 «.oartle AASabA Re 

alootrickty; evory dyait hax twice thin quantity amscotated with ik: 
fice as ranch, and e0 on.°—O, Lover, “On Bleetrlyals,” British re 

tion Report, V 











{ 
He 
i 
ft 
i 
i 


5 
au 
if 
Ai 
ae 
EnFE; 


1 
: 
| 
| 
i 
i 


In this ovolutionary scheme it cannot bo expected 
tontial clements should all be equal to onch other. On 


man of stability will be roprosonted, and 
rin 4 orca tall f 


Aad 
255 


wil seo our old friend the “ 
Tink,” coarse enongh to be detected in the groups com, 
bodies us iron, nickel, and cobalt; palladium, ruthoui 
rhodium ; iridium, osmium, and platinum: whilst in « more subtile 
form these missing links prosont themsolyes as roproeontatives of tho 
differences which I have suggested between the atoms of the same 
chemical element. is 

‘On the even or paramagnetic half of the ewing the 
vps to re at a very igen menos stom ho 

ic 
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tin (118), a missing element (163), and ind (28 hoe isa 
i i ‘tho curve 
symmetrical. On the even side the differences are 35, 42, 51, 


appear to follow no law, but they gain intorost when we soo that the 
mean difforonces of theeo figures is 44-9—almost exactly tho sario ad 
that on the odd side of the carve. 

From this unifcrmity of di 
a on the other—we 
there has boon little or no 










presented by the pendulam-movement? This movement T have 
assumed to be connected with electrical energy. Tho carliost-formed 
clomonts aro those in which chemical encrgy is at a maximum aa 
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a direct character. Led by tho Jaw of con 
"eulurel a maga» pron process: by wl our elements 
Tot aay maa! bave boon originetod, 


tat gee 


fen en a be aware than Tam how much romains to bo 

ano efae this et, in fondamertal quan, can bo ‘nally 

ahah 1 that others wi ee eget 
ko biology, may find fts Darwin, 

_If wo consider ghee les ted sicneacterst in 


Tee Man, the investi a 
a soul, but with Naturo for stint po jog 
has its alletted moves on the groat board of the universe; somo of 


at the last, we take a fo ‘hay two. Sach 
ial a talleved lan Lapse Soto sat Meese 


ies Wier ct he pafitots city sep ere 
eng Ge cok tae sain! eae 
ist becoming thoughtful. 

SESS wo ono day win the pes tt that wo find out what 
these bela loments wo learn how they. fay ae 
Bes being, and wherefore their number, Bese 

are such as wo find We tia thee 
2 prior, what we have now to find =F sy ial ex; am 
shall foresee the results of every concetvablo ronson, and ont 
theories will legitimate themselves by the power of prediction, To 
attain such knowledge seems to me the grand task of the chemistry 
of the coming age. 

If you think I have given too free rein to the“ scientific imagina- 
tion" you will, I he forgive me ns ono who at least docs not 
despair of the fature of our Scionce, IW. c) 


62 Captain W. de W. Abney [Feb. 25, 


a lens, ty, on D,a movable ground-glass screen. The rays are collocted 
by a lens, 1, tilted at an angle as shown, to form a white image of the 
near surface of the second prism on ¥. 

Passing a card with » narrow slits, out in it in front of the 
spectrum, any colour which I may require can be isolated. The 
conseqnence is that, instond of the white patch upon the screen, I 


Fic. 1. 





Colour Photometer. 


havea coloured patch, the colour of which I can alter to any hue 
lying between the red and the violet. Thus, then, we are able to get 
a real patch of very appropriately homogeneous light to work with, 
and it is with these ‘patches of colour that I hall have to deal. Is 
there any way of measuring the brightness of these patches? was a 
question asked by General eating and myself, After trying various 
plans, we hit upon the method I now show you, and if any one 
works with it he must become fascinated with it on account of its 
almost childish simplicity—a simplicity, I may remark, which it took 
‘us some months to find out. Placing a rod before the screen, it casts 
black shadow surrounded with a coloured background. Now I may 


ad — 
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that the of steam in front of the slit docs not 
ia bat ae result must be received with 
to 


© shadow of the rod illuminated by white light aesumed.) 
‘not be assumed 
‘the same sense of colour, otherwise there 
myself have boen th of incon 
ve on the subject {indnose, 
must briofly refer to. We patil sus ‘como by maling 
the luminosity of colours with white light, as I have now: 
as a ind person has only two fundamental 
coptions instead of three, his matching of luminosities 
‘accurate than is that made by those whoeo oyes aro norm 
normal. It is curious to note how many people are more 
deficient in colour-perceptivu. Some have remarked that 
i ible that they were colour-blind, and would not believe 
sometimes we have been staggered at first with tho remarkable 
manner in which they recoguised colour to which they ultimatol; 
proved deficient in poreeption. For instance, one gentleman when 
asked him the name of a red colour patch, said it was sunset colour; 
ho then named green and blue correctly, but whan I reverted to the 
rod patch he said green. On tosting farthor he Prevod tally 4i6- 
cient in the colour-percoption ef red, and with o bri red patel 
he matched almost a black shadow, The diagram shows you the 
relative percoptions in the spoctram of this gentleman and myself. 
‘Thoro nre others who only sec three-quarters, others balf, and others 
in quarter tho amount of red that wo aoe, whilst some veo nono, Others 
seo less groon and othors less violet, but I have mob with no one that 
can see more than myself or General Festiug, whose colour-] ptions 
‘aro almost identical. Honco we have called our curve of illumination 
tho “normal ourve.” 

ci eh ae usher taro bana preved bos scl spose 
one-hal the number have been proved to sce on! 
of the amount of red which we see, It might be ehonght ‘that this 
would yitinte their powors of matching colour, but it ix not Ro. 
gaint, wha they ey ‘and although thoy sco leas red in a subject, they 
seo the same deficiency in their pigments; hence they are correct. 
Tf totally deficient, the ense of course would be different. 

Lot ua carry our experiments a step further, and seo what effect 
what is known 08 « turbid medium bas upon the illuminating value 
of different parts of the spectrom, T have hore water which bas been 
rendered tarbid in @ very simple manner, In it bas been very 
cautiously dropped an alcoholic volution of mastic. Now mastic is 
practically insoluble in water, and dircotly the alcoholic solution 
comes in contact with the water it separates ont in very fine particles, 
which, from their very fineness, romain susponded in tho water, I 
pro now to make an experiment with thia turbid water. 

placo'a glass coll containing water in front of the slit, and on 
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het fegriba teed calcachi sage panne 
oan, mmcans measuring on may passin, 
throagh difssreat thickneswees of the almorphore, ediher st diferent 
times of day, or at different thnes of 
Second, by taking the instrament up 
took his bolometer at Mount Whitney, and so to 
leave the densest part of the below us. Now, I have 
alopia A ee pee: Por more than a Thave taken measure- 
my laboratory at Kensington, and I havo 
Oe a ETAATaSE cet od iigh in the Alps, and mado 
result which is entiefnctory in that 
both scts of observations show that the law which holds with artifi- 
cially turbid modia is under ordinary circamstances obeyed by sunlight 
is ing through our sir: which is, you will remember, that moro 
ofthe sed in transmitted thon of tho violot, tho amount of osch do- 
peoding om the wave-length. ‘Tho luminosity of the spectrum observed 


Fo, 2 





Rolntive Lumivosities. 


af the Riffel I have used as my standard luminosity, and carmparod 
all others with i, Tho rosult for four days you soc in the diagram. 


r2 
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I havo diagraromatically shown tho amount of difforont colours 
which ponctrated on the nme days, taking the Riffel as ten. Tt will 
be sean that on December 23 wo have really very little violet and leat 
than half the green, although wo have four-fifths of the red. 

‘Tho next diagram before you shows the minimum losa of light 
which I havo observed for difforent air thicknesses. On the top wo 
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Proportions of Tennemitted Colours, 





rs 
in the blue ond at four atmosphores, The arens of theso curves, 
which givo the total luminosity of tho light, aro 761, 662, 677, 60: 
and 439; and if observed as astronomers observe the absorption 
light, by menns of stellar observations, they would have had the valnes, 
761, 664, 578, 504, and 489—a vory close approximation one to the 
other. 

Next notice in tho diagram that the top of tho curve jaally 
inclines to go to the red end of the spectrum as you gay 
transmitted through more and more air, and I shonld like to show 
you that this ia the case in a laboratory experiment. Twking o slide 
with a wido and long slot in it, a portion is occupied by a right- 
angled prism, one of the angles af 46° being towards the centre of 
the slot. By sliding this prism in front of the spectrum I ean deflect 
outwards any portion of the spectrum I like, and by a mirror can 
reflect it through a second Jens, forming a patch of light on the sereen 
overlapping the patch of light formed by the undeflected rays. If the 
two patches be exactly equal, white light is formed. Now, by placing 
‘2 rod as before in front of the patch, I have two coloured stripes in a 
white field, and thongh the haekgronnd remains of the game intensity 
of white, the intensities of the two stripes can bo altorod by moving 








do we have dark shadows on account of no intervening—what 
I will call—mist, but bocunse the sky iteclfis so little lumin h 
‘fn artistic point of viow this is important. The warmth of an English 
Tandsca sunlight is due to the highest lghta being yellowish, 
‘and to the shadows bluish from the sky-light iMuminating them. 
In the high Alps the hi Ngbts are -, being blucr, and the 
shadows are and chiefly illuminated by direct sunlight. 
Those who cae aren Seer Es = the effect ia AL 
painting in Ips, at any clovation, is rarely pleasing, 
hit mayo Erk to Nata It looks cold, and. 
ant Os 

Tn London we are often favoured with easterly winds, and these, 
‘unpleasant in other ways, ure ulso destructive of that portion of the 
sunlight which is the most chemioully active on living organisms. 
The sunlight composition of a July day may, by tho prevalence of an 
easterly wind, be reduced to that of a November day, as I have proved 
diipserey eat In this caso it is not the water particles 
which act as scatterers, but the carbon particles from the smoke. 

ing, then, the cange of the change in the colour of 

we can make an artificial sunsot, in which we have an imitation 


L. 








1887.) on Sunlight Colours, 7 
passing through increasing thicknesses of air largely charged with 


decomposition of the hyposulphite proj it assumed an orange 
and finally a deep red tint.) With this exporiment I terminate my 
lecture, hoping that in some degree I have answered the question I 


at the outest: why the sun is red when seen through 
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72 Mr. V. Horsley on Brain Surgery in the Stone Ages. [March 4, 


WEEKLY EVENING MEETING, 
Friday, March 4, 1887. 


Sim Wrttam Bowmay, Bart, LL.D. FBS. Managor and Vico- 
President, in the Chair. 
~ Victron Honsney, Esq. FBS. BS. F.R.O8 
Brain Surgery in the Stone Ages. 
‘Tux title of this discourse fai its scope, for the practice 
by the of the nasties of resorting to surgery for tho 
it aed mee cea Uo ota bry fr fo th 
more 
gradual advance of civilisetion through the stages of stone, bronze, 


whatever be its exp! 
in the ‘siene coeur moro frequently in 

than anywhere in Europe. deliberate 
Spiralian, ks esemspli6ed ia the Keella Kitherts ees neon tea 

ee ky ‘hs position of the open ing, eben She mort of 

per ealed, and by the ‘atromely interesting discovery of the 

Tett tee poe oar Of Taine Sus eco nee eae 


formed by a es mele al otis 3k a proved. the stone 
le y drilling, scraping, or sawing, 

ead prptasly by the tast mathod, ‘Wanilast it weno 

study of the pa, of operation, that in all bablity recourse to 

surgery was suggested by the symptoms of depressed yes and 

notably by the symptoms Pf vematte opilopsy. 


ST 
1 General Monthly Meeting. [March 7, 
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Geological ‘Fournal, No. 0308. a4 


Widorcal Seve, Boyt ow Berlen, Vol TIL Parte 8 and 4. 

Sodne iphinsCniersity—Sacatn Mulan Pala Beene, Fh 
Bories, No.8 Svo. 1887, 

University Circular, No. 09. 4to, 1887. 


Manchester ‘Tranantions Vol. XIX. Para 4. ‘Sv. 1887. 
Marka Witkare D. Bq. (Che pee ee of tho Expansion of Steam. 
g eather Tapar for Jaly-Ang. 1688. tn. 
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Hoary Readings, 1880, Part 4 168 Teh Pat, Ato, 
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Numismatic iron at seam 1886, Part 4. Bro. 
Great Britain—Trant ‘Transoctions, Va ‘XIX, No 8. Ni 
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Pharmaceutical Great Britoin—Journal, February, 1887, 8¥v0, 
Calendar. 8v0, 1 


Photographie |—Journal, New Series, Vol. XI, No, 4, 8¥0, 1887, 

7 Sookaty of Proooodings, Vel. VILL Part. Gro. 4897. 
Royal of No. 250, vo, 188, 

Roped Soskety of Neve South Wales Toarnul und Vrocoedings, Vole XIX. twa 


Bartholomew's Hoepital—Reports, Vol. XXII. yo. 1886, 


8 
Arle Fobruney, 1887, Byo. 
Beatin Soca sToarsal Wal RUIN. Part t, 8yo, 1886. 
Peterbourg, ‘Académie tle Seimee Mémoires, Tome XXXIV. Noa. 7-11. 
to, 
Vercina eur Def derung des Gowerkfleisses in Prowsesn—Verhandlungen, 1987: 


Heft, 1. 
Wik Ds. H. {ihe Diresor)—Annalon dos Phystkalischon Central: Obserrs 
torfums, 1385. to, 1886, 
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WEEKLY EVENING MEETING, 
Friday, March 18, 1887, 


‘8mm Witzsas Bowstan, Bart. LL.D. F.R.8. Manager and Vico- 
President in the Chair. 


Grouse Jonx Romaxes, Esq. M.A. LL.D. FBS, MRT. 
Mental Differences between Men and Women* 


downwarda, the loota what 
mppebiedl bo, bisk, tie, acing taneceack Ce ae eee 
and women wore received ax classes or en masae, Tho ty of 
moat 


reper on the pernnhveaee 
Ta this connexion Mr. Romanes gave the results of experiments 
which he had conducted on rapidi rapidity ofr reading, whereby it was shown 
that, ag a rule, women could read much faster than men, Passing on 
to tho emotions, he romarked that in women these were almoat 

Jess under control of the will than in men, being usually more 

and displayed alee tendency to childishnoss—the petty farms of 
resentment which belonged to a shrew or « scold, caprica, 4 
fondnogs of display, of social oxcitoment, being all moro prema 
‘of the feminine than of the masculine temperament. 

On the other hand, the meritorious qualities wherein the female 
mind stood pre-eminent were affection, sympathy, devotion, modesty, 
long-suffering, revorence, religious feeling, the 
gonilor virtues ns distinguished from tho heroic. foro, whon a 
woman performed on act of heroism, tho prompting motives were 
ulmost sure to be of an unselfish kind. Hence, also, it was women 
who first flocked in numbers to the standard of the Cross, and became 
followers of the religion which, by changing tho whole idoal of othics 
—or nssigning the highest place to tho gentler aud domestic 


* A full report of the discourse is published in the “Ninetoenth Century” 
for May 1887, 
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natural complement, not the natural rival of man ; and the qualitics 
of mind wherein he excels were not, exi generis, the most exalted of 
human faculties. Mere strength, whether of mind or of body, was 
not the highest criterion of nobility ; the truest grandeur of human 
nature was revealed by that nature as a whole, and here there could 
be no doubt that the feminine type was fally equal to the masculine. 
But while we might hope that social opinion might ever continue to 
oppose the woman's movement in its most extreme forms—or those 
forms which aimed st setting up an unnatural and therefore impos- 
sible Fraley in the ruggle of praca life—we might also hope 
that social opinion would soon become unanimous in its encourage- 
ment of the higher education of women. 

The lecturer to enumerate the many advantages to 
which this would lead, and to dispose of arguments on the other side. 

[@. 3. BJ 


82 Lord Rayleigh on the Colours of Thin Plates, [March 25, 


crepancy between the curve and the descriptions of previous observers 
relates to the prooedence of the reds of the first and sooond orders 
‘The latter has usually been considered to be the superior, while the 
diagram support the claim of the former. The explanation is to be 
found in the inferior brightness (as distinguished from purity) of 
the red of the first order and its consequent greater liability to suffer 
by contamination with white light. Such white light, foreign to the 
true phenemenon, is always present when the thin plato is a plate of 
air enclosed betwoen glass lenses. To make the comparison fairly, 
@ soap film must be used, or recourse may be had to the almost 
identical series of colours presented by moderately thin plates of 
doubly refrecting crystals whon traversed by polarised light. Under 
these circumstances the red of the first order is seen to be equal or 
superior to that of the second order. 
[Bavtman.] 


Profesor Dewar [April 1, 


ae leeerrcageals 3 distance of about Sperantrege trin 
cale 5 it ‘th much losa the 
cs ‘@ quantity appreciable, ut fe sdioree 


ba canes Sad cy SO whe gases had boon standing orer water 
o 

‘To eblaia tho high disporsion requisite as lrvady explained, we 
0 uno of ono of Rowlands maga with a ruled 


made tight with leaden . fates (dh), nb right 
angles to the main tube, were brazed into it near the two ends, 
the of connecting it with the ainyamy admitting the 

and firing them. For this last a platinum wire into 
glass was comentod into tho pd apap enh eel 3 
could be passed from the wire to the side of the emall tube-whon the 
gusos wars to be 


exploded. 
‘To bring out the lithium Lines, a small quantity of lithium 


flies plato wns serewed on, | Powdar was nando 
that it must be loose dast which would be lightod up by the 
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Profeasor Dewar [Aprila, 
Serer Mig diepianement tis wee no ESE a peme coat 


‘These observations, however, led us to } other interesting 
the first place, one of th to nf th in in 
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field of view—that is to an ae ee 
as the distance betwoon 
washing ont the tubo with wat 


of tho lines is solely duo to elevation of temperature, Tho 
flash of the exploding gases cannot bo raised in temperature by the 
of minute quantity more of « lithium compound; #o thet 
in onr case the widening cannot bo ascribed to anything but the 
inoroaso in the quantity of lithium t, or to come 
of that increavo. 1t is not improbable that the amount of lithiy 
ee a the wave of explosion is less than 
wing part, aud hence the absorption-line is not so wide 
bright line behind it, while in the rear of the ware the 
extonds over the whole width of the bright band, and so 
onsily noticed. Only twice amongst many obeorvationa 
rovoreal of tho lithimn line seen in the receding ware of 
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tin Hinings gavo no Lines at all. 
5 op i 


Tine, th prostie? at 
i eo ft 
2. "b, and b, wore well soon; but as b, isan iron line, as 

as @ magnesium lino, and the izon lino was visible in the flash 
bofore the magnesium wiro was introduced, we cannot be sure whethor 
the magnesium line, as well as the iron line, was present in 1. 
‘Magnesia did not develop any line at all; merely angmentod the 
Fal Ghaspaaairck erdicaly wich aa Stes eae chloride, intro- 

jompounds of sodium, ne tho carl 
duood in powder gave the ultra-violet line between P and 
frequently reversed ; but no other line except of course D, 
compounds developed, often reversed, the pair of violet lines, and also 
‘the ultra-violet pair near O, but no others. 

A strip of silver developed two ultra-violet eri 

side of P ; but wo could not detect in tho fash the well-known green 
lines of that metal. When powder of silver oxalate was introduced, 
the yellowish-green line (wl, 5464) wns seen at the first explesion 
‘but not afterwards, As silver oxalate is itself an ge ars 
decomposing with an evolution of hoat, it is reasonable to the 
appearance of this line at the first explosion to the extra temperature 
so engendered. 
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orygon, and mareh-gas with oxygen, developed in general the same 
lines as the hydrogen mixture, but gave » much brighter continuous 
spectrum. Sulphuretted hydrogen, arseniuretted hydrogen, and 
antimoniaretted hydrogen, exploded with oxygen, also gave very 
bright continuous spectra, but no linos attributable to sulphur, 
arsenic, or antimony. 

We have also tried explosions at higher pressures ; mixtures af 
hydrogen, carbonic oxide, and marsh-gas respectively, with oxygen, 
were compressed into the tube by a condensing syringe until the 
pressure reached two and a half atmospheres, and in some cases three 
anda half atmospheres. Tho general effect of increasing the pressure 
was to strengthen very much the continuous spectrum, and also to 
intensify the bright lines, so that photographs could be taken with a 
smaller number of explosions. The lines previously observed to be 
reversed wero more strongly reversed, but no new linos which we can 
attributo to the metals employed were noticed. No iron line more 
refrangiblo than T showed itself in the photographs. But a banded 
spectrum, of which traces had been noticed in the flash of the gases 
at lower pressure, came out decidedly. This spectrum occupies the 
rogion betwoen P and R; it is not a regularly channelled spectrum, 
though probably under higher dispersion it would resolve itself into 
groups of lines like the water-spectram. In fact it seoms to us most 
probablo that it is a development of the water spectrum, dependent 
on the pressure. 

Tt seems very remarkablo that metals so littlo volatile as iron, 
nickel, and cobalt should develop so many lines* in the flash, while 
more volatile metals show few or no lines. We do not know that 
any lines attributed to the metals, as distinct from their compounds, 
which have been observed in the gas-flamo cannot be seen algo in the 
flash of tho exploding gases, unless they be the blue lines of zine 
which Lecoq do Boisbaudran has scen faintly in the gas-flame when 
zine chloride was introduced. Theso are, however, 60 faint in the 
flame, that they might easily escape notice in the much 
continuous spectrum of tho flash. But iron, nickel, and cobalt show 
no lines of those metals ina gas-flame. Mitscherlich (* Ann. de 
u. Chem, Bd. 121, St. 8), by mixing vapour of ferric chloride with the 
hydrogen burnt in an oxyhydrogen-jct, obtained a number of the lines 
of iron. These form three groups—one below D, one near E, and 
ono near G. Tho last two groups have a general correspondence 
with the lines developed in tho explosions in the visible part of the 
spectram ; but exact identification is not possiblo with his figure. 
Of other metals he seems also to haye found the same lines in the 
oxybydrogen-jet which wo have soon in tho explosions, but with 
sdcliGonal lines in several cases. Thus he found three zinc and as 
many cadmium lines, two of mercury, four of copper, and so on. 

Gouy (‘Comptes Rendus,’ Ixxxiv. 1877, p. 232) has observed in 





* For detailed list of these lines ace ‘ Proc. Roy. Soc.’ vol. xxxvi. pp. 473-5. 
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crater palit os Tn fact wo know eo 
Tittle mechanism, 90 to of tho changes of electric 
energy into heat, and of leat into ion, that there is no good 
reason for that the energy which the form of radintion 
in the eloctric through a gas must first take the form of 
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the sun, which becomes volatilised, and emits the radintion 
when it is heated up by the hot curront of the prominence. What 
the ne ‘of such a current may be we ceunot well but 
it is high enough to givo the hydrogen-spectrum, of wise an ees 
has been observed in the flash of the explosions or in the 

jet. The temperature of the oxplosions wo know with tolerable 
xcourncy, at least when the gases are at chris M phe to 
Wogin with, Bansen (‘Phil, Mag.’ 1867, p. 494) found the pressure 
of tho oxploaion was for hydrogen and oxygen 9°6 

and for carbonie oxide and oxygen 10+3 at horee, and bo 
caloulated tho corresponding temperatures to bo 2944° and 3033°, 
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GENERAL MONTHLY MEETING, 
‘Monday, April 4, 1887. 


His Geace Tue Dose or Nosruvmsgetanp, K.G. D.O.L. LL.D. 
President, in the Chair, 


Tho Managers reported, That at their Meeting on the 7th of 
March last the following letter from Dr. Tyndall to the Honorary 
Secretary was read :— 
‘Bom Heap, Hastereas. 

‘My pea Sta Faxpenicx Baauwett, Sach wh eet 

‘The Fears holiday 0 graciouily and considerately granted me by the 
‘Managers will come to an end next month ; and it therefore behoves me to state 
without further delay, for the information of tho Manngera, how matters stand 
with me. 

‘A brief conversation with my friend Sir Frederick Pollock, and my own re- 
flections thereupon, have convinced me that, instead of making a statement 
myself at tho Board Mocting on Monday, it will be more expedient to embody 
what I have to say in a letter to you. 

For more than one-third of century ithas been my privilege to enjoy the 
unfailing sympathy and encouragement of the Managers and Members of the 
Royal Institution. It is now my duty to return to their hands the trast which 
they first committed to me in the spring of 1853. I have come to this resolution 
on account ofthe need I fel of thorough rest, and of frocdom from on 
os to lecturing, the non-fulfllment of which would be detrimental to the Lnstita: 
tion, and a cause of sore distress to myself. 

‘Worries connected with building, and other worries inimical to quictude of 
brain, have for the last few years troubled me much. ‘These are now, for the most 
par, ings of the past, oo that tho frewdom I sek wil, I doubt not, aon restore 
me health. 

I returned from Switzerland in October 90 refreshed and invigorated that I 
hoped to beable to cope succesfully with all the duties then before me. Thad 
assured myvelf of the friendly aid of Mr. Crookes, and had even arran; togoto 
Paris to purchase some instruments necessary for my contemplated work. To 
tho end of the year my health continued strong. ‘Then came a long-continued 
spell of withering casterly winds, which chilled me, dried me up, and broaght on 
an attack of aleeplesences, intense while it Iseted, but which, happily, has in great 
art disappeared. with ite cause, 

‘Of my ultimate and completo recovery I entertain little doubt, Still it would 
be obviously unfair to the Members, as a, wont: ‘be intolerable to myself, to allow 
the fortunes of our great Institution to depend in any degree upon such caprices 
of health, It is therefore my desire to make room for successor whose 
and vigour will place him beyond all changes and chances of this kind, 

OF the feelings called forth by my ecparatio frm the Royal Iutiation T havo 
said nothing. But the Managers will understund that my silence in this res- 
pect is duo, not to the abscuce of such feelings, but only to the conviction that on 
the presout occasion the less said ubout thom the better, 

Believe me, 
‘Most faithfully yours, 
Jou Trepaut. 
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yourself, and in which the goodwill of the Managers takes corporate form, is in 
Perfect harmony with the spirit which it enabrines. 

Of the Managers existent when I joined tho Institution, one only remains 
upon the present Board. The beneficent work of many of them is for ever 
ended; but I do not forget the sympathy and support which they extended to 
me during their lives. And now the long line of kindnesses culminates in 
vrorde end dcods oo considerate and apprecative-so representative of their origin 
in true gentlemanhood, and warmth of hoart, that they have almost 
in converting into happiness the sadneas of my farewell. 

‘With heartfelt prayers for the long-continued honour and prosperity of the 
Institution which I have served 80 long, and loved so well, 

Believe me, dear Sir Froderick, 
‘Most faithfully yours, 
foux ‘Trmpaun, 


‘The Managers farther reported, That it was Resolved, “That 
having regard to the distinguished services rendered to tho 
Institution by Dr. Tyndall, he bo recommended to the Members for 
election as Honorary Professor of Natural Philosophy.” : 





Tt was then moved, and 

Resolved, unanimously, “That Dr. Tyndall be nominated for election at the 
next General Monthly Meeting on Monday, May 9th, as Honorary Professor of 
Natural Philosophy.” 





Arthur Gamgeo, M.D. F.RS, 
Edward Bagnall Poulton, Eeq. M.A. F.G.8. F.2.8. 
Miss Frances Harriet Whitchead, 


wore elected Members of the Royal Institution. 


The Right Hon. Lord Rayleigh, M.A. D.O.L. PRS. MBI. was 
nominated for election as Professor of Natural Philosophy at the next 
Gencral Monthly Meeting on May 9. 


‘Tho following Arrangements for the Lectures after Easter were 
announced :— 


Jony Horgrssox, Esq. M.A. D.So. RS. BS. M.Inst.0.E. M.BI—Four 
Lectures on Exectniciry ; on Tuesdays, April 19, 26, May 8,10, 

‘Victor Horsey, Esq. F.RS. BS. F.R.CS.—Three Lectures on Tam 
Mopern Pursio.oay or Tae Baatw ann 17s Retavion 70 THE Mmp; on 
‘Tuesdays, May 17, 24, 31. 

‘Tue Rev. J. P. Manarry, D.D, Professor of Ancient History in the 
University of Dublin—Three Lectures on Tu Heiuexum oF ALEXANDER's 
Exrine : Lectnro I. on Tuesday, Juno 7, Macknoxta axp Grezce ; Lecture IL. 
on Thursday, Juno 9, Eayrr; Lecture IIL on Saturday, June 11, Syata, 

Pnoresson Dewas, M.A. F.R.S. MRI. Fullerian Profesor of Chemistry: 
R.—Seven Lectures on Tae Curstistay or Tux Oncanio WoRp; on Thuredays, 
April 21, 28, Muy 5, 12, 19, 26, June 2. 

R, von Lexpenrerp, Esq. Ph.D.—Threo Lectures on Recewt Scrmriric 
Reseanones 1x Avstnatasta ; on Saturdays, April, 23, 80, May 7. 

oun W: Matas, Faq, M.A.—Four Lectures on Vicronrax LarEnarvae on 
, 28, June 4, 
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Florence, Biblioteea Nazionale Centrale—Bolletino, Num. 27, 28, 29. Sve, 1887. 
Catalogo dei Codici Palatini. Vol. I, Fasc. 1-5. 8vo. 1885-7. 
Catalogo dei Codici Panciatichiani, “Vol. I. Fase. 1. 8vo. 1887. 
Giornali Politici, 8vo. 1885-6. 

Franklin Inatitute—Journal, No. 735, 8v0._ 1887. 

Freahjield, Edvein, Esq. LL'D. V.P.8.A, M.R-I. (the Author)—Discouree on Some 
Unpublished Records of the City of London. [Delivered at the Royal Insti- 
tution.) 4to. 1887. 

Geologiat Institute, Imperial, Viewa—Abhandlungen, Bond XI. Now 1, 2, 8. 
fol. 1886. 

Jahrbuch, Band XXXVI. Heft 2,3. 8vo, 1886, 
YVerhandlungen, Nee. 6-12. 8vo. 1886. 

Georgufili Reale Acoademia—Atti, Quarta Serie, Vol. IX. Disp. 4. 8vo. 1886. 

Hadden, Rev. R. H—Account of the Old Registers of St. Botolph, Bislopegate. 
By Rev. A.W. C. Hallen. 12mo. 1886, 

Harlem, Société Hollandaise des Sciences—Archives Neorlandaises, Tome XXI. 
Liv. 2,8. 80. 1886-7. 

Iron and Steel Institute—Journal, 1886, No. 2, 8v0. 

Japan, Imperial University of—Memolrs of the Literature College, No. 1. Sra 





ohne Hopkins University—American Journal of Philology, No. 28. 8vo. 1886. 
Liverpool Literary and Scientific Society—Proceedings, Vole. XXXIX. XL. 
Bro, 1684-6. 
Manchester Geological Society—Transactions, Vol. XIX. Part 5. Bro. 1887. 
Meteor yionl Of Quarterly Weather Report, 1878, Part 2. 4to, 1887. 
Monthly Weather Report for September 1886." 4to.' 1887. 
‘Weokly Weather Report, Vol. ILI. No. 58; Vol. IV. Nos. i-6. 4to. 1886-7. 
Report of Moteorological Council, B.8. to 3ist March, 1886. 8vo. "1887. 
Report of the International Meteorological Committee, Srd Meeting (1885). 
8vo. 1887. 
Meteorological Society, Royal—Quarterly Journal, No. 61. 8vo, 1887. 
‘Meteorological Record, No. 23. 8vo. 1887. 








Middlesez (al—Reports for 1885. 8vo. 1887, 
Odontlogial Bocety of Great Britain—Tranmetions, Vol. XIX, Nos 4,8, New 
Series. 8vo. 1887. 


Pharmaceutical Society of Great Britain—Jourool, March 1887. 8vo. 

Photographic Society—Journal, New Series, Vol. XI. Nos. 5, 6. 8vo. 1887. 

Preussische Alademis der Wineechajten—Sitzungaberichto XL-LITL "ra 

Royal Society of London—Proceedings, Nos. 251, 252. 8vo. 1887. 

Bandeman, David, Esq. (the Author)—Progress of Technical Education, with 
special refercnce to the Glasgow Weaving Coll Sv. 1886. 

Sazon, Bociely of Science, Royal—Mathematiach-physische Clase: Berichte, 
1 jup. 8vo. 

Booiey of ArtsJournal, March 1887. Bro, 

Telegraph Engineers, Society of—Journal, No. 64. 8vo. 1887. 

United Btates Geological Survey—Lsulletins, Nos. 30-83. 8vo. 1886. 

Vereina sur Beforderung des pfleisses in Preusson—Verhandlungen, 1887: 

eft 2. Ato. 

Wild. Dr. H. (Director)—Repertorium fiir Meteorologio, Sup. 2,3,4. 4to. 1887. 

Yorkshire Aroheotogioal and Topogropheal Aveciation—Journtl, Part XXXVIL 
8v0. 1887. 
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portant positions in the Empire, of those great Colonial possessions 
which, during the fifly years of Her Majesty's reign, huve, in many 
instanvos, experi ‘a marvellous pment in extent, in 
‘commorcial, social, and even in political importanes.® ‘The recont 
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arising out of continued advances mada in the of science 
tothe perfection ar transformation of _procersns, and 
or eepaspn Brox ate piper ie exortions of 
‘thoee who aro. to bring scientific to boar upon the 
solution of problems in industrial operations entirely buflle the 
ordinary manufacturer, Within that period the inventions of 
Bessemer and of Siemens havo lod to the of iron by 
tteol in somo of its most extensive i ‘Khe Beeecmer 
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speedily bocame evident ; 
combining as it does nearly double the strength with a more than 
ees superiority in elasticity and ductility, ite value for ship- 

jing purposes did not long fail to be realised. It was soon found 
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steel manufacture dates back only nine years, and already the year’s 
product of tho basic process amounts to over 1,800,000 tons of steel. 
But although it is to Englishmen that the owner of iron ty 
and the stecl-maker are again indebted for these important resulta, 
and to English manufacturers that the first practical demonstration 
of tho success of this process is duc, its application has been far 
moro rapidly elaborated upon the Continent than here; in 

the importance of the subject was at once realised, and it is there 
that considerably the largest proportion of steel is ‘produced by the 
basic treatment; it isin Germany also that the value of the for 
agricultural purposcs has been developed; the first ateps in ite uf 

tion hero being but just now taken, in Staffordshire. 

I have already referred to the remarkable strides which have 
been mado in the extension of iron manufacture in the United 
States: the development there of steel production has been no less 
marvellous. In 1879, 928,000 tons of Bessemer steel were produced ; 
in 1885 the make amounted to 1,701,000 tons, while the productive 
capacity in that year was estimated at 4,102,000 tons. ‘ith other 
extonsive atecl-producing works in course of completion, 
feng: mao {or iuoreesing the: power of prosuction by, another 
million tons. Looking to the fact that at the present time the 
railway mileago in tho United States exceeds that of the whole of 
Enrope, there being 1,300,000 miles of railway in operation, while 
at the beginning of 1865 there were only 34,000 miles, the causes of 
this cnormous development of the iron and steel manufacture are 
ovident ; the resources of tho country in ore and fucl are gigantic, 
and the aystematic technical training of the people has made its 
influence felt upon the development of this as of every other branch 
of industry which our friendly rivals pursue. But it is not only in 
tho Tnited States that the development in the production of iron 
and stcel has greatly increased of lato years; thus, in Germany the 
inerease in the production of pig iron alone, during tho last twenty- 
one years, has boon 287 per eent., in Austro-Hangary 162 per cent, 
whilo the increaso in France and Belgium is 64 per cent., and 
therefore not greatly inferior to our own (75 per cout.). 

Although, however, tho increase in actual production of iron and 
steel in this country has not kept paco with that of some other 
countries, it is satisfactory to know thnt our productice 
has very greatly increased in Ite years, and there is probably no 
one branch of our industries in which wo have maintained our 
position so satisfactorily in rogard to a lity of product as 
that of iron and stecl manufacturo, oven although, every now and 
thon, wo have indications that in the strugglo with other Nations 
for superiority of prodnet and for pre-eminence in continuity of 
progress, wo have to look to our laurels. While this Country 
owes a deep debt of gratitude to such men as Neilson, Mi 
Bessemer, Siomons, Thomas and Gilchrist, who by their brilliant 
disceverics and inventions havo maintainod Groat Britain’s posi- 
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section of the dye-trade, the wool-dyers (and in some respects it 
appears to present in this dircction a little advantage over the arti- 
ficial colour), but the value of its present annual consumption in Great 
Britain has become reduced from one million to about 40,000. 
During the development of the artificial alizarine industry within 
this third pericd of six years, the continuod researches of Perkin, 
Schunck, Bacyor, Curo, and others have led to the development of 
further important varicties of coal-tar dycs, the most valuable of 
which, discovered by the two last-named chemists, was a beautiful 
cerise colour, called cosine. 

With the discovory of artificial alizarino tho truly scientific era 
of the coal-tar industry may be said to have commenced, most of the 
commercially valuable dyo-products, obtained since that time, being 
tho result of truly theoretical research by tho logical pursuit of 
definite well understood reactions, The wealth of discovery in this 
direction mado during the last thirteen yoars is a moet tempting 
subject to pursue, but I am compelled to refrain from entering upon 
it, further than to point out that the practical significance of beauti- 
ful scientific researches of many years previous became doveloped— 
that ono of the results was the production of very permanent and 
brilliant scarlet and red dyes, the manufacture of which has greatly 
reduced the market valuo of cochincal—that the careful utudy of 
the original coal-tar colours led to their production in » state of 
great purity by new and beautifully simple scientific methods (which 
include tho extensive employment as an invaluable practical agent 
in their production, of the curious gascous oxychloride of carbon, 
until lately a chomical curiosity, produced through the agency of 
light, and hence christened phosgene gas, by its discoverer, John 
Davy, in 1812); and lastly, that cven the well-known vegetable 
colouring matter, indigo, ono of the staple products of India, now 
ranks among tho colours synthetically obtaincd by the systematic 
pursuit of scientific research, from compounds which traco thoir origin 
to conl-tar. 

The rapid development of tho coal-tar colour industry has not 
failod to oxcrcise » very important benoficial influence upon other 
chemical manufactures; thus, the distillation of tar, which was a 
comparatively very crudo process, when, at tho poriod of the first 
Exhibition, benzene, naphtha, dead-oil and pitch wero the only 
products furnished by it, has become a really scientific operation, 
involving tho omployment of comparatively complicated but beautiful 
distilling apparotus for the separation of the numerous products 
which servo as raw matorials for the many distinct familios of dyes. 
Very strong sulphuric acid becamo an essential chemical agent to 
the alizarine manufucturer, and, as consequence, the so-called 
anhydrous sulphuric acid, the remarkable crystalline body which 
was for many years prepared only in small quantitics from green- 
vitriol, and of which minuto spocimens carefully scaled up in glass 
tubes wore presorvod as groat curiosities in my student's days, is now 
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Revolution, and the University of Paris had been constituted by the 
first Napoleon the sole scat of high education in the country. Before 
the late war, matters educational wero in a condition very detrimental 
to the position of the country among Nations. There was no lack 
of educational establishments, but the systems and sequence of 
instruction lacked organisation. 

Since tho war, Franco has made great efforts to replace her 
educational resources upon a proper fonting. The provincial colleges 
havo becn re-established at a cost of 3,280,0001, and the annual 
budget for thoir support reaches half-c-million. ‘The organisation 
of industrial education hes now boen greatly developed, though still 
not on a footing of equality with that of Germany. The practical 
tonching of science commences already in tho elementary schools, 
and the groundwork of technical instruction is afterwards securely 
laid by the higher elementary schools, of which so many excellent 
examples are now to bo found in different parts of France: Every 
largo manufacturing centro has its educational establishment where 
technical instruction is provided, with special reference to local 
requirements; tho Instituto Industriel, at Lisle, and the Ecole 
Centrale of Lyons, aro examples of these. In order to render 
theso colleges accossiblo to the best talent of France, more than 500 
scholarships have been founded, at an annual cost of 30,0002. The 
Ecolo Centrale des Arts ct Manufactures, of Paris, still maintains 
the reputation as the great technical university of the country, 
which it carned many years ago, and receives students from the 
provincial colleges, where they have passed through the essential 
training proliminary to the high technical education which that 
great institution provides. 

Switzerland has often boen quoted as a remarkable illustration 
of tho benefits secured to a Nation by the thoroughly organised 
education of its people. Far removed from the ocean, girt 
mountains, poor in the minoral resources of industry, she yet has 
taken one of tho highest positions among essentially industrial 
Nations, and has gained victories over countries rich in the possession 
of tho greatest natural advantages. Importing cotton from the 
United States, she has sent it back in manufactured forms, so as to 
undersoll the products of the American mills. The trade of watch- 
making, onco most important in this metropolis, passed almost 
entirely to Switzcrland years ago; the old established ribbon trade 
of Coventry has had practically to succumb before tho skilled com- 
petition of Switzorland, and although she has no coal of her own, 
Switzerland is at least as successful as France in hor appropriation 
of the conl-tar colour industry and her rivalry in rato of production 
with England, the place of its birth and development. Comparative 
cheapness of labour will not go very far to account for theso great 
suecessos; they undoubtedly spring mainly from the thoroughly 
organised combination of scientific with practical oducation of which 
the entire peoplo enjoys the inestimable bencfit. 
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logical and trade schools in the metropolis, and the results, in regard 
to number and success of students at the day and ovening schools 
of that important cstablishment, have afforded conclusive demonstra- 
tion of the benefits which it is already conferring upon young 
workers who, with scanty means at their command, are earnest in 
thoir desire to train themselves thoroughly for the successful pursuit 
of industries and trades. ‘Tho evening courses of instruction aro espe- 
cially valuable to such members of the artizan classes as desire, at 
the closo of their duily labour, to devote time to the acquisition of 
scicntific or artistic knowlodge. The system of evening classes, which 
was pursued, in the first instanco, at King’s College and one or two 
other metropolitan schools, was most successfully developed by the 
Scienco and Art Department, and, being now supplemented by the 
important work accomplished at Fingbury College, is really, in point 
of organisation, in advance of similar work done in other countries. 

‘Another department of tho City and Guilds’ Institute, of a some- 
what different character, but akin to that of tho Finsbury College 
in tho objects desired to be achieved by it, is the South London School 
of Technical Art, which is also doing very useful work, while the 
chicf or central Institution for Technical Education, which oom- 
monecd its operations about three years ago, if it but continue to be 
doveloped in accordance with tho carcfully matured scheme which 
received tho approval of the City and Guilds’ Council, and with that 
judicious liberality which has been displayed in the design and 
‘arrangement of the building, bids fair to become the Industrial 
University of the Empire. 

As one of the first studonts of that Colloge of Chemistry which 
became part-parent of our present Normal Schools of Science, and 
tho creation of which (forty-two years ago) constituted not the least 
important of the many services rendored towards the advancement of 
scientific education in this country by His Royal Highness the Prince 
Consort, most vividly I romembor the struggling years of early 
existence of that half-starved but vigorous offspring of the great school 
of Liebig, born in a strangely unsympathetic land in the days when 
tho student of science in this country still mot on all sides that pride 
of old England, the practical man, enquiring of him complacently : cui 
bono ; quo bono? That ardent lover of research and instruction, the 
enthusiastic and dauntless disciple of Licbig—my old master— 
Hofinann, loyally supported through all discouragement, and in the 
severest straits, by a small band of believers in the power of scientific 
rescarch to mako for itsolf an onduring homo in this country, suc- 
coeded in vory few years in developing n prosperous school of chem- 
istry which soon made its influonco felt upon British industry; and 
it is not crodible that less important achievoments should be accom- 
plished, and less specdily, in days when the inseparable connection 
of science with practice Las become thoroughly recognised, by an Insti- 
tution created, and Inunchod under most auspicious circumstances, 
thoso powerful representatives of the commercial and industrial 
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ill prepared to be moro than mechanical labourers, and remain 
greatly dependent npon accidont, or upon their desire for self- 
improvement which directs thom in time to perticolar lines of study, 
for their prospects of future success in 

This impressed itself strongly upon the Royal Consmission on the 
Depression of Trade and Industry, who state as the result of evidence 
collected by them that our deficiency in tho matter of education as 
compared with some of our foreign competitors relates “not only to 
what is usually called technical education, but also to the ordinary 
commercial education which is required in mercantile houses.” The 
ordinary clork in a merchant's offico is too often made to feel his 
inferiority to his German calleagu, not merely in regard to his 
lamentablo deficioney in the knowledge of languages, but in respect 
to almost every bravch of knowledge b bearing upon the intelligent 
performanco of his daily work and upon his prospect of advancement 
in one or other branch of a mercantile houso. The preliminary 
training for commercial life on the Continont is far more compre- 
hensive, practical and systematic than that which is attainable in this 
country, and the studont of commerce abroad has, aftorwards, oppor- 
tunities for obtaining @ high sciontific and practical training at 
distinct branches of tho polytechnic schools and in establishments 
aunlogous to the technical colleges, such as the High Schools of 
Commereo in Paris, Antworp, and Vienna, 

It will be well within tho scope of tho Imperial Institute as an 
organisation for the advancoment of industry and commerce, to pro- 
mote a systematic improvement and organisation of commercial 
education by measures analogous to those which it will bring to bear 
upon tho advancemcnt of industrial oducation. 

The very scant recognition which the great cause of technical edu- 
cation has hitherto receivod at tho hands of our administrators has, at 
any rate, the good effect of rousing and stimulating that power of self- 
help which has been the foundation of many achievements of greatest 
pride to tho Nation, and we may look with confidence to the united 
cxortions of the peoplo of this country, through the medium of the 
representative organisation which they arc now founding, for the 
carly dovelopment of a comprohensivo national system of technical 
education, of the nature foreshadowed not long since by Lord 
Harfington, in that important address which has raised bright hopes 
in tho hearts of the Apostles of education, 

In some of the views which have been of Inte put forward regard- 
ing tho possible scopo of the Imperial Instituto, the antagoniem 
which has been raised and fostered against its location in the vicinity 
of some of our National Establishments most intimately connected 
with tho educational advancement of the Empire, has developed » 
tendency to cireumscribo its future sphoro of uscfulnoss, and to place 
its functions as o great establishment of reference and resort for the 
commercial man in tho chief foreground. I have endeavoured to 
indicate directions in which its relations to the Colonics and India, 
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‘The system of correspondence to which I have more than once 
alluded in indicating some of the work of the Institute, in relation 
to technical education and industry, and which will form a most 
important part of the main groundwork of its organisation, is not in 
the least theorctical in its character. Its possible development has 
suggested itself to many who have given thought to the future sphere 
of action of the Institute in connection with commerce and industry ; 
to myself, who for many years have been, from time to time, officially 
cognizant of the work performed by what are called the Intelligence 
Departments of the Ministries of War abroad and at home, the direct 
and valuable bearing of such a system upon the work of the Institute, 
suggested itself as soon as I gavo thought to the possible future of this 
great conception, and to Major Fitzgerald Law belongs the oredit of 
suggesting that the well-tried machinery of the War Office Intelligence 
Department should serve as a guide for the elaboration of s Commercial 
Intelligence Department. This Department, which will, it is hoped 
ere long commence its operations by establishing relations with the 
chief Colonics and India, will be in ‘constant communication with the 
Enquiry Offices to be attached to the local commercial establishments 
and to other provincial representations of the work of the Institute, 
systematically distributing among them the commercial information 
and statistics continually collected. It will be equally valuable to the 
Colonics and India by bringing their requirements thoroughly to the 
knowledge of the business men in tho United Kingdom, and ‘by main- 
taining that closo touch and sympathy between them and the people 
at home which will tend to a true federation of all parts of the 
Empire. 

‘Yn no more important direction is this system destined to do use- 
ful work than in the organisation of emigration, not only of labour, 
but also of capital. The establishment of emigration enquiry offices 
at provincial centres in connection with a central department at the 
Institute, will be of great service to the intending emigrant, by 
placing within his reach the powor of acquiring indispensable in- 
formation and advice, and by facilitating his attainment of the special 
knowledge or training calculated to advance his prospects in the new 
home of his choice. Similarly, the capitalist may be assisted in dis- 
covering new channels for enterpriso in distant portions of the 
Empire, the resources of which are awaiting development by the 
judicious application of capital and by the particular class of emigra- 
‘tion which its devotion to public works or manufacturing enterprise 
in the Colonics would carry with it. The extent to which the State 
may aid in the organisation of systematic emigration, and the beat 
mode in which it may, without burden to the Country, promote the 
exceution of such public works in the Colonics as will open up their 
Dominions to commerco and at the same timo encourage the par 
ticular class of emigration most advantageous to the Colonies 
themselves, aro subjects of great preseut interest; but, in whatever 
way theso important questions may be grappled with, such an or 
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of this programme has been drawn by a combination of sbler hands 
than mine; I have but ventured to sketch in some of the details as 
they have presented themselves to my mind, and to the minds of 
othors who havo given thought to this great subject; but I dare to 
have faith in its realisation, and to believe that, if the work be taken 
in hand systematically and progressively, the nucleus being first 
thoroughly ostablishod from which fresh lines of departure will 
successively emanate, the Imperial Institute is destined to become a 
glory of the land. And, as ono whoso mission it has been, through 
many years of arduous work, to assist in a humble way in the applica 
tion of the resources of some branches of science to the maintenance 
of the country’s power to defend its rights and to hold its own, I may 
perhaps be pardoned for my presumption in giving expression to the 
firm belief that, by tho secure foundation and careful development of 
this great undertaking, and by its wise direction by a-Government 
truly representative of its Founders—all Nations and Classes com- 
posing the Empire—there will be securod in it ono of the most 
important future Defences of the Queen’s Dominions; one of the 
most powerful instruments for the maintonance of the unity, the 
strength, and the prosperity of Hor Realms. 


At the conclusion of the address, the Prince of Wales said :— 


“Lapras axp Gentizey,—Having had the honour of occupying 
tho Chair this evening, I think we ought not to separate without my 
expressing, on your part as well as on my own, our deep sense of grati- 
tude for the interesting and exhaustive lecture which Sir Frederick 
Abel has just givon us. You aro well aware of the great interest I 
tako in this Imperial Institute, as I am anxious that it shall be a 
memorial of tho Jubilee of Hor Majesty the Queen, and at the same 
time a memorial which shall be of great use to this country, and 
coment still further the good feoling which I trust has always existed 
in tho Mothor Country towards our Colonies and Indis. Sir Frederick 
‘Abel has, I think, touched on all the saliont points with regard to the 
Imperial Institute, so that it will bo needless for mo to say anything 
further. But I thank him vory much again for having given us this 
lecture this evening, and I feel suro thet those who have been here 
and who did not feel conversant with tho subject, will carry away 
with thom a very cloar understanding of what the objects of the 
Institute are.” (Cheers.) 
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THE BRITISH COLONIES. 


Intusreations or taxre DEveLormenr purine Tax Queen's Reiox. 


IMPORTS AND EXPORTS. 


nironts, —EXrOnTS. 
£ £ 

| Z 1837... 5,200,000 5,000,000 

‘Anserican Depoiidencion +" 4 Nes ++ 25,700,000 21,500,000 
1837 .. 1,500, +300, 

foie: = 1,500,000 1,300,000 

etre 1885... 63,500,000 52,000,000 

Q par +» 2,000,000 1,500,000 

Africa. 6.0 oe 
1885 .. 10,000,000 12,000,000 


All the Imports and Exports taken together were ELEVEN TIMES larger 
in 1885 than they were in 1837. 


1837... 3,700,000 tons. 
rit jipping Trade with Colonies .. 
British Shipping Trade with Colonics ax be atiibaoc 
1837 .. 11,800, 0002 
Esport to Colonies .. 
British Report fo Colonies {ees ++ 54,500,002. 
POPULATION. 
1837 .. 4,204,700 
the Colonies existing in 1837 
Off ail the Colonies existing ta a -12,753,277* 
Of all the Colonies in 1881 0. 6. ese ve 15,768,072" 





'* These numbers must have considerably increased since 1881. 


RATE OF INCREASE FROM 1837 TO 1881. 
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In the Cape of Good Hopo 
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In Canada ” THREE TIMES as largo as it was. 
In the West Indies NOT quite TWICE ne large as it was. 
In Australia .. Nearly TWELVE times os large ag 
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Wow axp winx AcquTRED. ro 
‘Square Miles. 
British Isles... Es z 120,888 
Indian Empire (inluding 
1757-1858 1,574,516 
Congnest, Treaty Cession | 1759-63 | 
Treaty Ceasion .. 16g 
Conquest, Treaty Ceasion 171 
Transfer to Crown... | 1858 8,470,008 
ee Settlement. =| isis! 
North-West Territories | Charter to Company :: | _ 1670 
Prince Haman’ Island | Conquest... 1756-63 
Newfoundland —.._.. | Settlement,Treats Cession| 1550-1713 40,200 
‘Austrulasia :— 
New South Wales Settlement 1787 
Victoria... Settlement 1834 
South Australi Settlement 1836 
Queensland... Settlement 1824 
Western Australia Settlement 1826 
‘Tasmat Settlement 1803 1 
New Zes nd Purchase 1840 : 
3 Cession from 1874 
New Guinea Annexation 1884 : 
Sonth Africa :-— 1 
Cape of Good Hope .. | ‘Treaty Ceasion ‘Qnally) | 1815 
Bechuanaland Es : 1885 ‘ 
Natal... \. :. | Annexation (21) 2. /| 1843 
St. Helena .. .. «| Conquest... 2. 4. | 1678 
Ascension -. .. | Annexation‘. <<) | 1815 
Ceylon. 9“) 1). | Treaty Ceasion |. 1801 
Mauritius -. 2: | Conquest and Cession :. | 1810-14 18 
Straits Settlements. | Treaty Cession .... | 1785-1824 1,472 
Hong Kong ~- 1. | Treaty Cession “2S. | 1881 
Port Hamilton 1.22 vee | 188E 
Brith North Bornco .. | Geasion to Company: | 1877 
Labuan... S| Treaty Cession .. <2 | | 1847 
Britivb Conquest and Cession :. | 1803-14 
West Indic 
jamaica Conquest. .. .. | 1655 
Trinidad s | Gonquest 32. | 1797 
Windward Islands Cession 1.1). | 1788 
Leeward Islands. eet eee (stom ay 2 
Bahamas .. .. .. | Settlement :2 <2 2. | 1629 
Bermudas... | Settlement... .. | 1612 
British Honduras <. | Conquest 2.1. | 1798 
West Africa :— | 
Sicrra Leoue .._.. | ‘Transfer from Company 1807 
Gaubia ei . 
Gold Coast” °°. | Conquest and Cession :: | 1663-1871 
Lagos... 36. | Cemsion 2 S| 1861 
Gibraltar. Conquest. ve} W708 
Malta Treaty Ces 1814 
Cyprus Convention with Turkey | 1878 
Haigoland : | renty Ceion .. 1814 
Falkland Inlands <1. | Treaty Cewion 1) 22) 170 
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that the same reasoning would not account for the turning of the 
cylinder in the same direction as before with the above model, and 

e lecturer then proceeded, by means of diagrams, to offer an explana- 
tion of this and other phenomena, The various effects obtained with 
bodies of diffrent rela i 





the slipping of the edge of a 
circumstances under which it had apparently never been 

that slipping did actually take place. This tho lecturer had been 
enabled to discover and measure by means of a special piece of appe- 
ratus, a model of which was exhibited and the effects shown by its 
means, 

The facts and reasoning, which were given in the lecture, all 
related to the rolling contact of bodies, and the lecturer ventured to 
think that, imperfect as the treatment of the subject had been, it was 
one of such importance, not merely from the point of view of the 
practical applications he had mentioned, but in ite scientific aspect, 
dealing as it did from a novel point of view with the nature and pro- 
perties of solid bodies, as to be worthy of being thus brought before 
the Royal Institution, 
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WEEKLY EVENING MEETING, 
Friday, May 6, 1887, 
‘The Right Hon. Haw. Penoy, Manager and Vice-President, in the 
Obair, 


‘'T. Lavpan Bauntor, M.D. SoD. F.R.S, 
The Element of Truth in Popular Beliefs. 


SES ” gives a chis to the origin 
‘of many popular Fetes fees alge a ta ‘no 
means to be trusted, and unless corrected by the observations derived 
from other sonsca will often prove deceptive, Somo popular bolicfs 
ure correct in regard to fucks but ‘but erroneous in to interprota- 
tion, Some others, which in their it form are absurd, are the 
survivals or modifications ofo other beliefs which wore trac. 

Tn ondea to bearded ‘tho element of trath in any beliof 

aided by tracing its history backwards in time, or by 
compuring it with allied forms of belief in diiferont places. 

Asan example of the historical method we may tako tho belief 
that horso-flesh is unfit for food, o delusion which arose from tho 
circumstance that horgo-flosh was unfit for Christian food, inasmuch: 
‘asthe horse was sacred to Odin, and cating its floah was « sign of 

ism. 

wine an Alagtetion of the comparative method we may take the 
Poreon cannot dio if any door in the houeo bo locked. 
Other forma of tho bli are tht a Ce 
doors or windows of the room in which he is lying are closed, and 
observation enables ux to ascertain that this is due to tho fact that 
the room ia thus kept warm, and life thorefore a od. 


‘The boliof that ny bo cured by jing uy 
sacred place may be conn by Persist Ph forms ran with 4 a eit 
that infectious discasos may be conveyed from ono to another by 
“soe bably ha historical Others 
6 omens wo an hist 

fect oop ica such a8 stumbling on inne the tral 
seg 5 ree pone np later ea te 
an evidonee of a deficioncy in the motor he of tho individual 
which saree cause him to fail in an sat 

Other again may bo referred to indistinct sonsations or sub- 
conscious conditions, Dreams aro froqucatly influenced by the 
circumstancox of the dreamer, other at the time or some days boforo, 
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and hallucinations a9 well as visions of ghosts and fairies may be 
regarded as forms of waking dreams, 

‘The signs which were regarded in the Middle Ages as distinctive 
of witchoraft are now looked upon as symptoms of hysteria, and the 
condition of hysteria may perhaps bo defined to be one ta which 
impressions originating within the body itself tend to overpower those 
transmitted from without by the usual sensory channels. 

The phenomena of thought reading and of the divining rod may 
in many casos be explained by the fact that sensory impressions 
may be received and may lead to action without rising into complete 
conscioumess in the individual who receives them. 


(T. LB) 
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GENERAL MONTHLY MEETING, 
Monday, May 9, 1887. 


Tho Right Hon. East Pxnoy, Manager and Vico-President, in the 
Chair. 


The following Vice-Presidents for the ensuing year were 
announced :— . 


The Earl of Crawford and Baloarres, F-B.8. F.B.A.8. 

Warren de la Roe, Esq. M.A. D.O.L. F-B.3. 

William Huggins, Hoy, DOL, LLD. FBS. 

‘The Right Hon. Earl Percy. 

Sir Frederick Pollock, Bart, M.A. 

Edward Woods, Esq. Pres. Inst. C.E. 

Henry Pollock, sq. Treasurer. 

Sir Frederick Bramwell, D.C.L. F.RS. M. Inst. C.E. 
Honorary Secretary. 


ith, 
Frederick Meadows White, Esq. Q.0. 
were elected Members of the Royal Institution. 


Jom Tynpaty, Esq. D.C.L. LL.D. F.B.8. was elected Honorary 
Professor of Natural Philosophy. 


‘The Right Hon. Loap Rayuuicz, M.A. D.O.L. LL.D. FBS. was 
elected Professor of Naturel Philosophy. 


Tho Special Thanks of the Members were returned for the 
following donations to the Fund for the Promotion of Experimental 
Research :— 
William Henry Domville, Esq. £20, 
The “Faraday Memorial” F 
Onan: } £212 6s. 14. being the balance 
remaining after payment for the statue of Professor Faraday by 


Foley, and its podestal, and a bust copied from the statue pressed 
to the National Portrait Gallery. 
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is discharged. 

In a former lecture it had boen sbown that all the ordinary 
Physiologiow! aye eee every moment of our existonco 
in what Bichat the organs of animal life, in our 
nerves and muscles, are accompanied by electrical changes, and that 
although it is not yet Possible to give any physical explanation of 
these changes, rapid progress is now boing made in a 
laws of their association with the other physical of 
muscular and nervous action, As it is practically much moro 
important to understand the physiology of muscle and nerve than 
that of the electrical organs of a few fish, the latter has been com= 


Bebop ce abonk of torpeds, widSba_ piysleligy Became 

disc! or tor lo an doloy ite into 
Sins wiih tu already. tory, anoubotehy: Dakin al ghanenaereae 
nerve and mngclo. “With reference to these last certain very definite 
laws have boon established, of which, perhaps, the most fundamental 
is that whon fonotionally ef rest, thes structurea exhibit no eleetro- 
motive action. The structure must have been previously wcfed upon 
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proportion of our 8500 workmen. ‘Tho accident ward 

wetty garden with hawthorns, and many dead and injured 
ean ‘carried there, who would have escaped had it not been 
whiskey of the Hawos Inn. 

T would wish if possible to impress upon my hearers the 
tional size of the Forth Bridge, for even those who haye vi 
works and noted the enormous gaps to be spanned on each 
Inch Garvie, shin have gone away without realising the 
of tho Forth Bridge as compared with tho largest mil 
hitherto built. For the same reason that architects introduce 
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Supresravorone. 


I must now say a few words respecting the design, manufacture, 
and erection of the superstructure. 

Design.—I have already illustrated the principle of the canti- 
lever bridge, and neod only deal with the details. At the Forth, 
owing to the unprecedonted span and the weight of the structure 
itself, the dead load is far in excess of any number of railway trains 
which could be bronght upon it. Thus the weight of one of the 
1700 foet spans is about 16,000 tons, and the heaviest rolling load 
would not be more than a couple of coal trains weighing say 800 
tons together, or only 5 per cont. of the dead weight. It is hardly 
necessary therefore to say that the bridge will be as stiff as a rock 
under the passage of a train. Wind even is a more important element 
than train weight, as with the assumed pressure of 56 Ibs. per square 
foot the estimated Iatoral pressure on each 1700 ft. span is 
tons, or two and a half times as much as the rolling load. To 
resist wind the structuro is “straddle leggod,” that is, the lofty 
columns over tho piers are 120 ft. apart at the base, and 38 ft. at 
tho top. Similarly, the cantilever bottom members widen out at 
the piers. All of the main compression mombers are tubes, because 
that is the form which with the least woight gives the greatest 
strongth. The tube of tho cantilever is, at the piers, 19 ft. in 
diameter and 1} in. thick, and it is subject to an end pressure of 
2282 tons from the dead load, 1022 tons from the trains, and 2920 
tons from the wind; total, 6224 tons, which is the weight of one 
of the largest transatlantic steamers with all her cargo on board. 
Tho vertical tube is $48 ft. high, 12 ft. in diameter, and about § in. 
thick, and is liable to a load of 8279 tons. The tension members 
are of lattice construction, and the heaviest-stressed one is subject 
toa pull of 3794 tons. All of the structure is thoroughly braced 
together by “wind bracing” of lattice girders, so that a hurricane 
or cyclono storm may blow in any direction up or down the Forth 
without affecting the stability of the bridge. Indeed, oven if a 
hurricsno were blowing up one side of the Forth and down the 
other, tending to rotate the cantilevers on the piers, the brid 
the strength to rosist such a contingency. We have wind 

auges on Inch Garvie since the commencoment of the works, and 
Know, therefore, tho character of the storms the bridge will oneounter. 
The two heaviest gales wore on December 12th, 1883, and January 
26th, 1884. On the latter occasion much damage was done through- 
out the country. At Inch Garvie the emall fixed gauge was reported 
to havo registered 65 Ibs. por square foot, but I feand on inspection 
that the pointer could not travel further, or it might have indicated 
even higher. I did not believe this result, and attributed it to the 
joint action of the momentum of the instrumont, and a high local 
Pressure of wind too instantancous in duration to take effect upon 
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tt is, of courso, impossible to out 0 gigantic work of the 
kind I Bave hed the honour of bringing before the Inatitatlon without 
ing for it, not merely in money, bat in mon's lives, I shall 
a felled dn'say. teak f you do'uok to cane extent online Coa at 
to which zoalons and plucky workmen will be euro to expose thom- 


Speaking on of the jeors, I may say that we never ask a 
worlausn io'do » thing whioh we ara not, prepared ide 

but of course men will, on their own initiative, occasionally do 
things. ‘Thus, not long np « man trusted himsolf at 8 great 
to the sim of a rope, and his hon ing numbed wil 
In enoousiouty Soaced Gs hold andl beak want 

120 ft,, happily into the water, from which he was fished out 
tho worse aftor sinking twico, Another man, going up in holat 
other day, having that familiarity with danger which broods cout 
did nob trouble to close the rail, and stumbling backward, 
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Gsunco of 180 ft., carrying away a dozen rungs of a ladder with 


wok st each main pier and something is always dropping from aloft. 
Imw a hole 1 in. in diameter made through tho 4 in. timber of the 
ging by @ spanner which fell about 300 ft. and took off a man’s 


there is no luck amongst ae Bites workmen ; if 
oats tm fills anothor stope into i ae ulties and accidents 
reewsmarily occur, but like a Gecisted “regiment in action we close 
wp the ranks, push on, and step by step we intend to carry on the 
work to s victorious conclusion, [BB] 

. B. 
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WEEKLY EVENING MEETING, 

Fridsy, June 3, 1887. 
Epwarp Woops, Esq. Pres. Inst. C.E, Manager and Vice-President 
oe in the Chair. a: 


Davm Gut, LL.D. F.B.S. 


BUR MAJEITY’s AMTEOSOMER AT THK CAPE OF GOOD HOPE. 
The Applications of Photography in Astronomy. 


Lrrrux more than s year ago Mr. Ainslie Common delivered a lecture 
in this placo on the subject of “ Photography as an aid to Astronomy.” 
Given by ono who is a consummate master of the art of celestial 
photography, that lecture (complete as to history and fall of sugges- 
tion as it was) would, under ordinary circumstances, have precluded 
farther reference to the subject in these Fridsy evening lectures for 
some years to come. 

Bat the past year has witnessed such developments of the subjoct, 
and tho importance of photography in astronomy has been #0 much 
advanced by the conclusions of the recent Astro-photographio Congress, 
as to afford a reasonable apology for the present lecture. 

On the 16th of Aprit leet there was held at Paris a Congress 
attended by upwards of fifty astronomers and physicists, representing 
nearly every civilisod nation in the world. It was convened for the 
purpose of considering a scheme of international co-operation in the 
work of charting the aky on a large scale. Or, rather, its object was 
to obtain a series of pictures, which, taken within « comparatively 
limited period of time, and with the necessary precautions, would 
enablo astronomers of the present day to hand down to fature 
tions a complete record of the positions and magnitndes of all the 
stars in the heavens to a given order of magnitude. The labours of 
that Conforenco are now concluded, certain important resolutions have 
been adopted, and the way has been so far cleared for giving these 
resolutions practical effect. 

It seems of importaneo therefore to lay before the members of tho 
Royal Institution some account of the history of this remarkable 
Congress, to illustrate and explain the grounds of the conclusions 
which it has arrived at, and otherwise to bring the history of photo- 
graphic astronomy up to the prosont date. I pass over the already well 
told early history of colestial photography, except in so far as it relates 
to star charting. It was Warren de la Rue who first called attention 
to the means furnished by photography for charting groups of stars. 
In his Report to the British Association at Manchester in 1861 on 
tho progross of celestial photography, he indicates a photographic 
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that he will perform. We may also well say with him, that “a field of 
work and promise is open, and there seems to be an opportunity to 
erect to the name of Dr. Henry Draper a memorial such as here! 

no astronomer has received.” 

There is in England wealth enough and to spere. Many a rich 
man dies puzzled how to dispose of his money ; and there is many a 
living man who would gladly give for such an object if he know how 
to do so. There is field enough in astronomy, and there are men 
enough in England to do the work. Let us hope they will roccive 
aid such as Prof. Pickering has received; and 


tuted by the Paris Congress an element that cannot be overlooked 
and which compels attention—it is this: the question of the lapse 
of time. Every year which passes after that work has been carried 
out, increases its value and importance; every year that we neglect 
in doing it will be » reproach to the astronomers of the day. ‘Into 
all the great problems which that work is destined to salve, the 
element of time enters—and time lost now in such work can never be 
recalled. 

Of the Congress itself I would say a few last words. Its pro- 
ceedings were characterised by an earnest spirit of work and entire 
absence of international jealousy. Our reception by the French was 
cordial and hospitable in the highest degree, the decisions of the 
Congress were almost unanimous, and were marked by a moderation 
and judgment which must render them soceptable to the responsible 
authorities of the various Governments. _ 

Lastly, I would add that the good will which the 
notin She general suseont 06 ths Conges a8 a whole, were in no 
small degree due to the genial influence of the single-hearted, earnest- 
minded man who convened it—Admiral Mouchez, 

[D. @] 
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Dore, P, Edward, Eoq, (he Author)—Public Rights in Navigable Rivers, 8ro. 
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Bazon Society of Sciences, Royal Philologioh-historisch Clase: Abhandlangeo, 
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Berichte, 1886, No. 2. ni 1887. 

Seismological Society of Japan—Transactions, Vol. X. 810. 1887. 
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GENERAL MONTHLY MEETING, 
: Monday, July 4, 1887, 
Henny Portoos, Beq. Treasurer and Vice-Prosident, in tho Chair, 


Houry Hae? gant Gehan, x 


Sar title a eRe Tustitution, 


‘The following Letter was read :— 
“Sun, OWHITERAEE, 288 Fame, 1487, 
“have bad the Houcr to lay ec le wooo mer 
“ Address of jhe Eresident, and a Bagel of Groat 
“Britain on the i cf er Napa alg Pittoth Yor of Hor 
Hor Majosty was pleased to reoeire 
“I have the Honor to be, Sir, 
* Your ebcdiont Berman, 
“Hesay SLorriews, 
“To the How. SRORETARY OF 
“Royat Dvsrrrenion ov oy azar’ Brrraty.” 


ere ered eer orga tere ae, dl a 
lowing pee to the Fund for the Promotion of Exporimental 


Ludwig Mond, Bsq. £100. 


Tho Panexwre received since the Inst Meeting were Inid on tho 
table, and the thanks of the Members returned for tho samo, viz, i— 
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The Governor-General of India—Geological Survey of Enilia ; Records, Vol. XX. 
Purt 2. vo. 1 
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eee ie ie 
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Bennet Inteligence droiation—utlligence Quastrly for Letdon and Suburbs 
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rit Mirani, Royal Tnstitule of—Vroseedings, 1886-7, No. 10. Ato. 
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Royal Soriety of London—Proceedings, Nos. 256, 257, 258. 8vo. 1887. 
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will slide uj stand hore arranged for it. When put in dl 
position the flame is very little affected; tho place is what I call » 
node—a place where there is great pressure variation, but no vibra- 
tory velocity. If I move the glass back, the flame becomes vigorously 
excited; that position is a loop. Move it back still more and the 
flame becomes fairly quiet ; but you soe that as the plato travels gradu- 
ally along, the flamo goes through these evolutions as it occupies in 
succession the position of a node or the position of a loop, The 
interest of this experiment for our present purpose depends upon this 
—that the distances through which the glass plate, acting as a 
reflector, must be successively moved in order to pass the flame from 
1 loop to the next loop, or from a node to the consecutive node, is in 
each case half the wave length; so that by measuring the space 
through which tho plato is thus withdrawn one has at once a measure- 
ment of the wave length, and consequently of the pitch of the sound, 
thongh one cannot hear it. 

10 question of whethor the flame is excited at the nodes or at 
tho loope,—whether at the placos where the prossure varies most or 
at those whoro there is no variation of pressure, but considerable 
motion of air—is one of considerable interest from the point of view 
of the theory of those flames. The experiment could be made well 
enough with such a source of sound as I am now using; but it is made 
rathor better by using sounds of a lower pitch and therefore of greater 
wave-length, the discrimination being then more easy. Hore is 
tablo of the distances which the screen must be from the flame in 
order to givo the maximum and the minimum offect, the minimum 
boing practically nothing at all. 














‘Taste or Maxima axp Momaa. 


Me Min. 

V1 
3-0 

45 
5g 

TS 
89 

3 
17 

13-0 
17 

15-9 


The distance betwoon successive maxima or succossive minima is 
very nearly 8 (contims), and this is accordingly half tho length of the 
wave. 

But thero is a further question behind. Is it at the loops or is 
it at the nodes that tho flame is most excited? Tho table shows 
what the answer must be, bocauso the nodes occur at distances from 
the screon which are even multiplos, and the loops at distances 
which are odd multiples; and the numbers in the table can bo 
explained in only onc way—that tho flame is oxcited at the loops 
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flame, and A PQis the scroen. If we choose » point P on this screen, 
20 that the whole distance from B to C, reckoned through P, vis. 
BP, exceeds the shortest distance B A C by exactly half the wave- 
lcngth of the sound, then the circular area, whose radius is A P, is the 
first zone. We take next another point, Q, so the whole distance B QC 
exceoda tho previous one by half » wave-length. ‘Thus wo get the 


Fra. 3. 





second zone ropresentod by PQ. In liko manor, by taking different 
points in succession such that the last distanco taken exceeds the 
previous ono overy timo by half a wave-length, we may map ont the 
whole of the obstructing screen into a scries of zones called aygens! 
zones. I havo hero a matorial embodiment of that notion, in which 
tho zones are actually cut out of a piece of zinc. It is easy to prove 
that the effects of the parts of the wave traversing the alternate zones 
aro opposed, that whatover may be the effect of the first zone, A P, the 
exact opposite will be the effect of PQ, and so on. Thus, if 
AP and PQ are both allowod to operate, while all beyond Q is cut 
off, tho waves will neutraliso one another, and the effect will be 
immensely less than if A P or PQ operated alone. And that is what 
you saw just now. When I used the inner aperture only, a com- 
paratively loud sound acted upon tho flame. When I added to that 
inner aperture the additional aperture PQ, tho sound disappeared, 
showing that tho effect of the latter was oqnal and opposite to that 
of A P, and that tho two neutralised each other. 

[If AC =a, AB=}, AP =a, wave-length = A, the value of ¢ 
for tho external radius of the nth zone is 

@anrttt, 
ab 


or, ifa =}, 





ynda 
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Such a system has been cut out of sine, and is now banging before 
you. When the adjustments are correct there will be produced, under 
the action of that circular grating, an effect much greater than would 
result if the sound-waves were allowed to pass on without any obstrao- 
tion, The only point difficult of explanation is as to what happens 
when the system of zones is complete, and extends to infinity, 
viz. when there is no obstruction at all. In that case it may be 
roved that the to effect of all the zones is, in ordinary 
{asce half tho offect that would bo produced by sny ono zone 
alone, whereas if we succeed in stopping out a number of the 
alternate zones, wo may expect a largo multiple of the effect of one 
zonc, Tho grating is now in the right position, and you soe the flame 
flaring strongly, under the action of tho sound-waves transmitted 
through these alternate zones, the action of the other zones being 
stopped by the interposition of the zinc. Bat the interest of the 
experiment is principally in this, that the flame is flaring more than 
it would do if the grating were removed altogether. There is now, 
without the grating, a very trivial faring ;* but when the grating is 
in position again—though @ groat part of tho sound is thereby 
stopped out—the offect is far more powerful than when no obstruo- 
tion intervened. ‘Tho grating acts, in fact, the part of » lens. It 
concentrates tho sound upon the flame, and'so produces the intense 
magnification of effect which we have seen. 
[The exterior radius of the nth zone being 2, wo havo, from the 
formula given above: 
1 Llaa, 
ate a? 
80 that if a and b be tho distances of the sourco and imago from the 
grating, tho relation roquired to maintain tho focus is as usual, 





whero f, the focal length is given by: 


a 
fey 





In the actual grating, cight zones (the first, third, fifth, &c.) are 
occupied by metal. ‘The radius of tho first zone, or central circle, is 
3 inches, so that 2?/n = 9. The focal length is necossarily » func- 
tion of A. In tho present caso A =} inch nearly, and therefore 
f = 18 inches, Ifa aud D aro the same, each must be mado equal to 
36 inches.] 

[Rarzxsan.] 





* Under the best conditions the flame ig absolutely unaffected. 
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WEEKLY EVENING MEETING, 
Friday, Fobruary 17, 1888. 
CL, LD. FRS. Vioo-Presidont, 





Wr Hogar, Esq. D. 
in 


Sm Hxwy Dovtros, MBI. 


Some Derelopments of English Pottery during the last fifty per. 


Tue 0 unity for the efforts of the potters of each su 

iio in the fact tat tho manufacture is bool on conditions mich soe 
constantly rarying, and sometimes oven startling in their 

results. ‘Tho material with which tho pottor deals is as varied aa are 
tho Teatities from whonce it is taken, and as infinitely diversified as 
aro the workers’ tastes and ingenuity. And further, the final and 
essential process, the subjoction to fire, “ which tries every man's 
work of what sort it is,” and especially trics the pottor’s work, is 
hidden from viow, and under this Penden tho last stages of tho 
work may be heightoned in offect or hopelessly marred. 

Tho progress of the art of pottery affords many striking instances 
of the laws of growth, porfoction, and docay. As schools of philosophy, 
poetry, and painting aro subject to rise, culmination, decline and fall, 
so is the potter's art. It is, howover, a striking fact, that, 
hardly any exception, only those potters have been ble to maintain a 
long-lived carcor who have relied for their staple manufacture on 
utilitarian rather than decorative waros. A proportion of the usefal 
scems to bo an ossential condition of any degree of parmanenoe, 

A school of artistic pottery is short-lived, firstly, bocanse it is 
dopondent upon individual tasto and culturo, ‘and, secondly, because 
it is not romuncrative. Wedgwood, Worcoster, and Minton have 
undoubtedly maintained their continuous production through so 
a period by careful attention to tho requirements of domestic as 
as ornamental pottery. 

T propose, in tho limitod timo nt my disposal this evening, to to 
indiento the progress of tho Inst fifty years in both useful a 
artistic pottery, and the happy blending’ of both qualitice fe in = 

am Church, in his mastorly work on English 

Professor in his masterly work on tery, en; 
“ About the year 1790, tho careful, clegant, and rich mae wh iad 
held their own for nearly half a century, were gradually displaced by 
more gorgeous productions, covered with gilding, and possossing even 
Jess freodom and spontaneity than the works of Cholsca and Etruria, 








216 Sir H. Doulton om Developments of English Pottery. (Fob. 17, 


It is much to be foared that the taste and intelligence of purchasers 
has not advanced concurrently with the production of really besntifal 
and artistio works. There is with the public of the prosent time 
morbid craving after novelties, irrespective of their intrinsic excel- 
Ieneo, and this craving leaves neither designer nor manufacturer time 
to develop the full oapebilities of his productions before tho pasting 
day of public appreciation has gone by. 

I might here refer to two original workers whose carly training 
was accomplished at the Lambeth School of Art, vis. Miss Barlow 
and Mr, Tinworth. Mr. Tinworth undoubtodly owes the recognition 
and carly development of his powers to this School, and opportunities 
of more sdvanced study to tho Royal Academy. (Lantern views 
wero here shown of some of Mr, Tinworth’s works.) 

The last fifty years has soon development rather than initiative in 
pottery treatments, and seionce even more than art will probably have 
the greatest influence on this manufacture in the immediate future. I 
would fain indulge the hope that a large proportion of the works of 
this poriod, surviving the ravages of time, will testify in the distant 
future to the combined beauty and utility of the production of the 


English potter in the Victorian age. 
[H.D] 
(Tho lecture was illustrated by  sorios of specimens, and in the 
Tibrary was exhibited collection of the ions of Doxlton, 





‘Minton, Worcester, Maw, and De Morgan, including some 
of Mosers. Doulton’s Burslem ware.) 
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WEEKLY EVENING MEETING, 
Friday, March 2, 1888. 
Epwarp Woops, Esq. M. Inst. O.E. Vioo-Prosident, in the Chair. 


O. Meyuorr Tivy, Eeq. M.B. M.8. M.R.I. 
(Professor of Chemistry and of Foronsic Modicino at the London 
Hospital, &¢.). 


Poisons and Poisoning. 


‘Toxtcovosy is the science of “ poisons and poisoning.” How comes 
“toxicology * to moan “the simon of poisone”"? ‘The Greck word 
régov (deriv aps from rvyxcvw) signified primarily that epeciall 
peat ‘wonpon which wo call “a bow.” In tho very earlicat authors, 
however, it included within its moaning “the arrow shot from the 
bow.” 

In tho first contury a.p. in tho reign of Noro (a poisoner and 
cremationist), Dioscorides, a Greck writer on Materia Medica, uses 
tho oxprossion 13 rofudv to signify “the poison for smearing arrows 
with.” Thus by giving an onlargod sense to the word—for words 
ever strivo to keop pace, if possible, with a scientific wo 
got our modern and significant oxpression “ Toxicology,” the science 
of poisons and poisoning. 

‘And thore, in that litéle pioce of philology (régov and rofucéy—a bow 
and a poison), you havo not only the derivation of the word, but the 
carly history of my subject. 

‘A certain grim historical intorest gathers around the story of 

isons aud poisoning. It is a history worth studying, for poisons 
Fave playod thoir part in history. 

Tho “ subtil sorpont” tanght men the powor of a poisoned fang. 
History presonts poisoning in ite firet aspect in a far loas repulsive 
form than it has assumed in latter days—(for a world may grow wiser 
and wickodor withal), Poison was in the first instance a simplo 
instrument of “opon warfare.” For this purpose our savage ancestors 
tipped thoir arrows with poison in order that they might inflict 
cortain death on » hostile foc. It can scarcely be questioned that 
tho poison of the snake was the first material employed for this 
object. ‘The uso of vogetable oxtracts (euch as curarine, the active 
principle of which is strychnine, and is employed at the present 
fimo by cortain uncivilisod communitios) belongs to a later period. 

‘And go the first use of poison was for an “open fight.” It was 
resorved for later timos to mix the cup of kinship with a treacherous, 
diabolical vonom 
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As a general rule, » substance that combines with oxygen with 
difficulty, parts from it with enso, and vice cered, “Tt in dificult to 
make gold combine with oxygen, but it is easy to decompore oxide 
of gold. Potassium easily combines with oxygen, but it required 
tho genius of a Davy, and the resources of the Royal Institution, 
to separate potassium and oxygen. 

In hemoglobin, however, we have a substance that conbines 
with, and delivers up, ite oxygen (i.e. is oxidized and reducai) with 
almost qual facility under similar conditions. Upon this and other 
chemical characteristics of hmmoglobin—as the oxygen-recaiver, the 
oxygen-carrier, the oxygen-dolivorer, the catbonic-acid receiver, 
carricr, and deliveror—tho act of living depends. In other words, 
life depends on the integrity of the hemoglobin—on the rhythmicity 
of those chomical processes, in effecting which hemoglobin is the 
primary worker. 

With these facts before us, let us turn to the toxic action of 
carbonic oxide. 

Tho hwmoglobin at onco scizes upon and combines with the 
carbonic oxido, carbonic-oxide-hemoglobin being formed. 

‘Two difficulties arise : 

1. Tho hemoglobin, saturated with carbonic oxide, cannot combine 
with oxygen. Regarding hemoglobin as 8 common carrier, the car- 
riago is fall. 

2. The hemoglobin, being saturated with carbonic oxide, cannot 
got rid of tho carbonic oxide under the ordinary conditions of respira- 
tion and circulation. Again, regarding the hemoglobin as » common 
carricr, tho vebicle, fall up, cannot be unloaded. 

To put all this in sciontific phraseology, carbonic-oxide-hmmo- 
globin is a comparatively stable compound, being neither decomposed 
by the presence of an oxooss of orygen (sa in the lungs) nor by 
carbonic acid. What must happen? Tho man dies because the 
integrity of the hemoglobin has been disturbed—because the normal 
sequonco of its oxidation and reduction has been interrupted by the 
formation of carbonio oxide hemoglobin. 

Wo call the result of all these chemical actions and interferences, 
poisoning by carbonic oxide. 

8. Strychnine (tho poison derived from St. Ignatius’ Bean). 

How does strychnine act? We know sadly little about it—so 
little that wo use the phrase “physiological action” to express our 
want of knowledge. But wo know something. 

‘A marked chemical characteristic of strychnine is its power to oom- 
bine with oxygon when the oxygen is presented toit ina nascent form. 

Note then the conditions. Strychnine is in the body. There is 
also present in the blood, hemoglobin loosely combined with oxygen, 
which oxygon the hemoglobin is always ready to givo up on first 
domand. We are able to traco this action, and to soo that the period 
of the primary strychnino fit coincides with the reduction of the 
Lwmoglobin. 
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or atropine, or quinine, or veratrine (none of which bodies are com- 
parablo in their physiclogil setion to strychnine), and convert 
them into their methyl derivatives, the methyl compounds formed 
(viz. methyl-morphine, methyl-nicotine, &c.) are comparable in their 
physiological action to methyl-strychnine. 

‘We must admit these experiments to be striking. Ono treasures 
any experiment suggestive of the chemical constitution of a body 
indicating physiological action. 

But again:—The true physiological ection of a drag is not so 
much its general as its selective action, this selective action bein 
largely dependent on the dose administered and the mode 
administration, 

For example: Inject into the circulation of a frog a small dose 
of reratrine, great muscular stiffness results, a large dose similar! 
administered not producing this effect. And now change the met 
of administration; Apply the emall doeo directly to the musco, you 
get uo symptom; but apply the large dove directly, and groat mascala 
stiffuoss results.’ Here see the modifying influence of dose and af the 
mode of administration. 

‘Again, the difficulty of “allotropism” in the case of elements, 
finds its counterpart in “‘isomeriem” in the case of compounds, 
‘Thus cyanogen and paracyanogen are bodies of identical percentage 
composition, and yet cyanogen is one of the most poisonous of guees, 
whilst paracyanogen is one of the most inert of solids. 

Or, again, take piperin and morphine, These bodies are of identical 
porcontage and molecular composition. ‘They agroo (it is true) in 
being poisons. But how vastly diferent their physiologial action! 
—tho ono an extreme irritant, the other » powerful narcotio, 

I fear wo must admit that, as no a priori reasoning could predict 
that by combining copper and sulphuric acid a bluo salt would be 
formed, so no a priori reasoning, no knowledge of chemical constitu- 
tion, can predicate what will ‘be the special organ on which any 
given poison will act, nor, even supposing that the organ upon whi 
tho chemical activity of the drug will be exerted be known, what will 
be the nature of such chemical action, ‘Tho science of drags, like 
the science of chemistry, is, and must over romain, an experimental 
seience. 

‘And, be it romembered, the poisons of the toxicologist are the 
medicines of the physician. Physiological action is a subject-matter 
for experiment. Let tho guard be jealously set and os rigidly 
maintained to prevent cruelty to animals; but ask yourselves, whether 
to rob the higher creation of life and health rather than that one of 
the lower creation should suffer, be not a refinomont of cruelty—the 
cruelty of erueltios ? “Are yonot of much greater valuo than they?” 
speaks a still small voice amidst the noisy babble of well-intentioned 
cuthusiasts. 

‘Two genoral observations are suggosted. And this first: The 
luter ago history of poisoning is the history of a profession, This 
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profeesion we find closely associated, not only with the profession of 
medicine aticine (ibe art of 3), but with witchcraft, incantation, and 

e threefold arts of poisoning, witchcraft, and medicine, 
secore became #0 closely allied to religion, as to claim, each and 
all, the ahield of a sacred sanction and the protection of a Divino 
voice. Even that very word ¢dppaxis, the Greek for ‘a dispenser of 
medicines,’ is the same word used to imply ‘a witch’ and ‘a poisoner.’ 
The modern scientist has once and for ever shattered the bond that 
united science with superstition. It was a special ministry of science 
to teach men that in the Preparation of medicines the pharmacist 
required no stuffed crocodile to preside ovor the mysteries of his 
laboratory, nor incantation to give virtue to his dra, 

‘And this secondly: The villanies of the early poisoners can 
never again be practised in the light of the science of the nineteenth 
century. Science can and has done what legislation could never 
do. The Hebrew Scriptores speak of time when “the sucking 
child shall play on the hole of the asp, and the weaned child shall 
put his hands on the basilisk’s den” (Is. xi. 8, Rev. Ver.). Is not 
science working out some such consummation as this? I claim 
that a science which, like a blood-hound, can track with cunning 
scent the minutest atom of 8 of a poison in tho body, is helping forward 
the day when poison shall cease to be the instrument of a secret 

yuse there are eyes it cannot hope to ovado, and a 
science whose investigations it will not daro to defy. 
[C. MT.) 
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GENERAL MONTHLY MEETING, 
Monday, March 5, 1888, 
Epwanp Woone, Esq. M. Inst. C.E, Vice-President, in the Chair, 


Frederick Beor, Esq. 
Thomas Buckney, Esq. F.B.AS. 
Tho Hon. Justice Day, 
J. EB. Drower, Esq. 
George Beloc Ellis, Esq. 
David Charles Guthrie, Faq. 
Robert George Hobbes, Esq. 
Graham Hutchison, Esq. J.P. 
Mrs. William Moir, 
Percival Arthur L. Pryor, Esq. 
‘Vincent Joseph Robinson, Esq. 
Alfred Richard Sennett, Esq. 
Louis Sterne, Esq. 
George Philip Willoughby, Esq. 
wero elected Members of the Royal Institution. 


The Special Thanks of the Members were returned for the 
following Donation to the Fund for the Promotion of Experimental 
Research :— 





Professor Dewar, £100. 


The following Arrangements for the Lectures after Easter were 
announced :— 


nantes Watvers, Eoq. B.A. Ph.D.—Threo Lectures on Jom Rusa; 
on Tucedays, April 10, 17, 24. 

Wares Ganpiven, Esq. M.A.—Throe Lectures on Tar PLawr on Tax Wan 
or Natcre; on Tuesdays, May 1, 8, 15. 

Swwer Couvry, Eaq. M.A.—Threo Lectures on CoxvENTIONS aD ConvEs- 
TiosaLiry 1x Ant; on Tuesdays, May 22, 29, June 5. 

Prorzsson Dewan, M.A. F.R.S. M.R.I. Fullerian Professor of Ch BL 
—Six Lectures on Tat Curutoat Ante; on Thursdays, April 12, 19, 28, May 8, 
10, 17. 

Puoresson T. G. Borner, D.So. LL.D. F.RS—Threo Lectures on Tam 
Gnowrm axp Socuerure or Tux Aves (The Tyndall Lectures); on Thuradays, 
May 24, $1, June 7. 

Cant Anmonreree, Esq.—Soven Lectures on Tar Laren Wonxs or Rromaxp 
‘Waonee (With Vocal and Instrumental Illustrations); on Saturdays, April 14, 
21, 28, May 5, 12, 19, 26. 

Proresson O. E. Tonves, of tho University of St. Petersburg.—Three 
on Count Tovetor as Novatisr ap Tainker; on Saturdays, June 2, 9, 16. 





232 General Monthly Meeting. [March 5, 


New York Academy of Seienoes—Transactions, Vols. I. II. and V. 8vo. 1881-6. 
sniematie Society—Chroniole and Journal, 1887, Part 4. 8yo._ 1887. 

Pharmaceutical Society of Great Britain—Journal, February, 1888. 8v0. 
Culendar for 1888. 8vo. 

Photographie Society—Journal, Vol, XII, No. 4. 8v0._1887. 

Rio de Janeiro Obeercatory—Hevista, No.1, 8vo. 1888. 
Annuaric, 1885, 1886, 1887. 1610 









; Vol. XXXII. Part 1. 4to. 1888-7. 
. 121-123. Bvo. 1885-6. 
Tondon—Proceedings, Noe. 261, 262. 8vo. 1887-8. 


St. Petered- urg, Academie Imperiale dea Scienocs—Memoires, Tome XXXV. 
Noe. 8, 9." 4fo. 1887. 

Society of Arte—Journal, Fel ', 1888. 8v0. 

ical Society—Journal, Vol. L. Part 4. 8vo. 1887. 

Telegraph Engineers, Society of—Journsl, No. 69. 8vo. | 1887. 

United Service Inetitution, Royal—Jouroal, No, 142. 8v0. 1888. 

Tnited States Geological Survey—Mineral’ Resources of the United States for 
1886. 8yo. 1887. 

egioeay Beférderung des Gewertfleisses in Preussen—Verhandlungen, 1888: 

left 1. 4to. 

Wild, Dr. HT, (the Direetor)—Annalen der Physikalischen Central-Observatoriums, 
186, Theil 2. 1887. 

Wright and Co. Mesers. John (the Publishers)—The Medical Annual, 1888. 8vo. 


dertosiré Archzological and Topographical Association—Journal, Part 89. 8yo. 
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tematic characters, Coleridge must take a very low place. But 
when wo think what -hileoal ‘ystems have so far been what 
flimsy and air-built bubbles in the eyes of the next generation; 
how often we desire, even in the case of the greatest men, that the 
one vital idea (there is seldom so much as one!) could be preserved, 
and the pretentious structure in which it is involved permitted onoe 
for all to burst; we may think that another criterion is admissible; 
that a man’s work may be judged by the stimulus given to reflection, 
even if given in go intricate muddle and such fragmentary utter: 
ances that its disciples themselves are hopelessly unable to present it 
in an orderly form. Upon that ground, Coleridge's rank will be 
vory high one, althoughy when all is aad, the Mistory, both of the 
men and tho thinker, will always be » sad one—the eaddest in some 
senso that wo can read, for it is the history of early promise blighted 
and vast powers all but running hopelessly to waste. a 

8] 
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South America, a circumstance evidently connected with the low 
temperature, wide rango, and, more directly, with the food supply, 
consequent on those conditions. It appears to be » confirmation of 
this view that, on the eastern shores of Africa, about Cape Gardafai, 
from off which the south-west monsoon blows for several months in 
the year, cold water is also drawn to the surface, and there, likewise, 
aro no coral reofs, though they flourish to the north and south of this 
region. 

eCoral reefs flourish in mid-ocean and along the eastern shores of 
the continents, or wherover tho coasts are bathed by the warmest 
and purest currents of water coming directly from the sen, 
If wo oxcopt Bormuda and one or two other outlying reefs, where the 
tomperature may occasionally fall to 66° Fahr. or 64° Fabr., it may 
be said that reefs are never found where the surface temperature of 
the water, at any time of tho year, sinks below 70° Fabr., and where 
tho annual rango is greater than 12° Fahr. In typical coral reef 
rogious, howover, the temperature is higher and the range much 


less. 

Tho food supply of the coral reef is derived from pelagic oooanio 
organisms, which exist in the greatest variety and abundanoo in the 
surfuco and sub-surface waters of the ocean. These consist of 
myriads of alge, rhizopods, infusorians, meduse, annelide, molluscs, 
crustaccans, ascidians, and fishos, A vory large number of those 
creatures, within tho tropics, secrete carbonate of lime from the 
ocean to form their shells and skeletons, which, falling to the bottom 
after death, form tho vast ocoanic deposits known as Pteropod and 
Globigerina ooz0s. In falling to the bottom, they carry down some 
of the organic matter that composed their living bodies, and thus are 
the animals which live on the floor of the ocean chiefly supplied with 
food. Hore it may be romarked that the abundance of life at depths 
of even over two miles is vory great. Our small dredges sometimes 
bring up over sixty species and hundrods of specimens in one haul— 
of invertebrates and fishes, exclusive of tho protozoa. These pelagio 
orgunisms oscillato from tho surface down to about 80 or 100 fathoms, 
probably that stratum of tho ocean affected by sunlight, and they 
apparently descend further in regions where the stratum of warm 
water has a greater depth. Many of the forms rise to the surface in 
the evening and during calms, and sink again in sunlight and during 
stormy weather. It is in tho evening and when it is calm that this 
swarming lifo is most vividly forced on the attention by gorgeous 
phosphorescent displays, ‘Tho lime-secreting organisms, like Cocco- 
spheres and Rhabdosphores, Foraminifera, Ptoropods, and other 
‘Molluscs, are much more abundant, both in species and individuals, 
in the warmest and saltost waters than elsewhere. I havo estimated, 
from tow-net experiments, that at least 16 tons of carbonate of lime, 
in the form of those shells, exist in a mass of the ocean, in coral 
reef regions, one mile square by 100 fathoms in depth. If wo take 
this catimato, which I consider much bolow the roality, and suppose 
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British Association for the Advancement of Sclonca — Report of Meeting at 
hogar vit ‘val Tee be Proceedings, 1887-8, Nos. 10, 11. 4to, 
British Architects, Royal Institute of los. 10, 
Chazarain, Dr. (the Author) —Les ts do Is Polarité dans I’Aimant et dans 
le Corp Humain. 80. 1887. 
Chemical Sociaty—Journsl for March 1888. 8vo. 
Church, Mess. J. and A. (the Publishers) — Journal of Laryngology and 
Rhinology, Vol. I. Noa. 1, 2,8. vo. 1888. 
Civit Engineers? Institution— Minutes of Brooeodings, Vol. KOL Gro, 1867-8 
Dawceon, George M. Esq. F.G.8. (the Author) —K. People of ‘Vancouver 
Taland (Trans. Royal Soc. of Canada). to. 1888. 
Daz: Socidié de Borda—Bulletins, * Serio, Dousitme Année, Trimestre 8, Sra. 
1888, 
Eaitore— American Journal of Science for March, 1888. 8vo. 
‘Analyst for March, 1888. 8v0. 
Athenseum for March, 1888. 4to. 
Chemical News for March, 1888. 4to. 
Chemist and Droggit for March, 1888. Bro. 
Engineer for March, 1888. fol. 
Enginooring for March, 1888. fol. 
Horological Journal for March, 1888. 8vo, 
Industries for March, 1888. fol. 
Iron for March, 1888, 4to. 
Murray's ine for March, 1888, 8vo. 
Nature for sh, 1888. 4to. 
Revue Soientifique for March, 1888, 4to, 
Scicntifio News for March, 1888. ito, 
‘Telegraphic Journal for March, 1888.  8vo. 
Zoophilist for March, 1888. 4fo. 
Foster, J. Eaq. (the Edilor)—Alumni Oxonienses : The Members of the University 
of, Oxford, 1715-1886. Vol.I. 8vo. 1888. 
Florence, Biblioteca Nazionale Centrale—Bolletino, Num. 52,58. vo. 1888. 
Franklin Inslitule—Journal, No. 747. Bo. 1888, 
Geographical Socidy, Royal—Proceedings, New Serics, Vol. X. No 8 Bro 


Supplementary Papers, Vol. II. Part 2. Svo. 1888, 
Geological Institute, Imperial, Viewna—Abhandiangen, Band XL No. 2 fol 
af 


Jahrbuch, Band XXXVIL. Heft 2. 8vo, 1888. 
‘Verliandlungen, 1887. Nos, 9-16. 8vo, 
Georgofili, Reale Accademia—Atti, Quarta Serie, Vol. X. Disp. 3,4. 8vo. 1887. 
Johna Hopkins Universily—American Journal of Philology, Vol. VILL No. 4. 
8vo. 1887. 
Studies in Historical and Political Science, Fifth Series, No. 12, 8vo. 1887. 
University Circular, No. 63. to, 1888, 
Linnean Society—Sournal, No. 162. 8v0, "1888. 
Manchester Gedlogical Society —Traneoctions, Vol. XIX. Parts 14, 15. vo. 1888, 
Monehter toro ‘and Scientific Society—Memoirs, Vol. X. Third Series. 
v0. 
Proceedings, Vol. XX. XVI Syo,, 1885-7. 
‘Medical and Chirarpeal Soviet, Royal Proceedings, No. 17. v0, 1887. 
feather Reports, Vol. IV. Nos. 46-52. Appendix 
Mee Nem UT has 18ST 8. 
Hourly Roadinge, 1885, Part 2. to. 1888. 
Monthly Weather Reports, Jao. Feb. 1887. to. 
Ministry of Public Works, Rome—Giornale del Genio Civile, Serie Quinta, Vol. 
IL No.1. 8vo, And Die i, fol. 1888. 
North of England Institute of Mining and Mechanical Kngineere—Transactions. 
+3 Bs eto Part More 1888. ne 
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Neptune, as you know, was discovered by the effect of its pulli 
force on another planet, the latter being deflected from its 
course. When this pulling force is not counterbalanced by other 
forces, or when tho objecta pulled have not sufficient rosisting power, 
they fall into each other. Thus, this earth is daily causing a bom- 
bardment of itself by drawing smaller bodies—meteorites—to it, 
20,000,000 of which, visible to the naked oye, fall on an average into 
our atmosphere in each twenty-four hours, and of those visible through 
the telescope, 400,000,000 aro computed to fall within the same period. 
‘Mr. Lockyer has recently givon reasons for supposing the Inminosity 
of nebulee, or of many of fiom, is due to collisions or friction among 
tho meteorites which go to form them; but his paper on the subject 
is not yet published, ‘You must get from Mr. the details of 
his views. I hope he may, at one of these evening meetings, give 
you a résumé of them from the place I now occupy. © 
‘What is commonly called centrifugal force does not come from 
nothing; it depends upon the law that a body falling by the influence 
of attraction, not upon, but near to, the attracting body, whirls round 
the latter, describing one of the curves known as conic sections, 
Hence s metoorite may become a planet or satellite (one was supposed 
to havo become 60 to this earth, but I believe the observations have 
not been verified); or it may go off in @ parabola as comets do; or 
again, this contrifugal forco may be generated by the gradual accre- 
tion of nebulous matter into solid masses falling near to, or bein, 
thrown off from the contral nucleus, the two forces (centri and 
centripetal) being antagonistic to each other, and the relative move- 
ments being continuous, but probably not perpetual. Our solar system 
is also kept in its place by the antagonism of the surrounding bodies 
of tho Kosmos pulling at'us. Suppose half of the stars wo see, i.e. all 
on one side of & meridian line, were removed, what would become of 
our solar system? It would drift away to the side where attraction 
still cxisted, and there would be a wreck of matter and a crash of 
worlds, It is vory little known that Shakespeare was acquainted 
with this pulling force. Ho says, by the mouth of Oressida— 


“But the strong baso and building of my love 
Ts as the very centre of the earth, 
Drawing all things to it”— 


a very accurate description of the law of gravitation, so far as this 
carth is concerned, and writton nearly a century before Newton's time. 

But in all probability the collisions of meteorites with tho oarth 
and other suns and planets are not the only collisions in space, I 
know of no better theory to account for the phenomena of temporary 
stars, such as that which appeared in 1866, than that thoy result from 
the collision of non-luminous stars, or stars previously invisible to us 
That star burst suddenly into light, and then the luminosity gradually 
faded, tho star becamo more and more dim, and ultimately disappoared. 
Tho spectrum of it showed that the light was compound, and bad pro- 
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its food ; this, and perhaps the avoiding its cnemies, gives ita exercise 
and care, brings all its organs into uso, and thns it acquires its most 
perfect form of life. I have witnessed this effect myself, and that is 
the reason why I choose the rabbit as an crample. Am estate in 
Somersetshire, which I once took temporarily, was on the alope of the 
Mendip Hills. The rabbits on one part of it, viz. that on the hill- 
side, were in perfect condition, not too fat nor too thin, sloek, active, 
and vigorous, and yiclding to their antagonists, myself and family, 
excellent food. Those in the valley, where the pasturage was rich 
and luxuriant, wore all diseased, most of them unfit for human food, 
and many lying dead on the fields. They had not to struggle for life, 
their short lifo was miscrable and their death early, they wanted the 
sweet uses of adversity—that is, of antagonism. 

‘Tho same story may bo told of other animals. Carnivora, beasts 
or birds of prey, live on weaker animals; weaker animals herd 
together to rosist, or, by better chance of warning, to escape, beasts 
of prey; while they, tho Herbivora, in their turn are destroying 
vegetable organisms. 

I now come to the most delicato part of my subject, viz. man (I in- 
clude women of courso!). Isman cxempt from this continual struggle? 

Tt is needless to say that war is antagoniem. Is not peace so.also, 
though in a differont form? It is a common-place remark to eay that 
the idlo man is worn out by ennui, i.e. by internal antagonism. 
Kingsley’s “ Do-as-you-like” raco — who were fod by ® substance 
dropping from tres, who did no work, and who gradually degenerated 
until they bocame inferior to apos, and ultimately died out from having 
nothing to do, nothing to struggle with—is a caricature illustrative 
of the matter. That tho worry of competition is nearly equivalent 
to the hardships and perils of military lifo, sooms proved to me by 
the readincss with which military life is voluntarily undertaken, ill 
as itis paid. If it wore well paid, half our mon would be in the 
military or naval servico, and I am not sure that we should not have 
regiments of Amazons! The increased risk of lifo or limbs and the 
arduous nature of tho work do not prevent men belonging to all 
classes from entering these services, little remunorativo as they are. 
Others take tho risks of travelling in tho deserts of Africa or wintering 
in the polar regions, of being caten by lions or frozen to death, 
falling from a Swiss mountain or foundering in a yacht, in preference 
toa lifo of tranquillity ; and sportemen prefer the danger of endeavour- 
ing to kill an animal that can and may kill them, to shooting tame 
pheasants at o Lattue or partridges in a turnip-field. 

‘Then, in what is cuphomistically callod a life of peace, buyer and 
seller, master and sorvant, landlord and tenant, debtor and creditor, 
arc all in a state of simmering antagonism ; and tho inventions and 
so-called improvements of applied scienco and art do not lessen it. 
Excrciso is antagonism; at cach step force is used to lift up our 
bodies and push back tho carth; as the eminont Joseph Montgoléer 
said, that when ho saw a company dancing, ho mentally invorted his 
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health and wealth to his descendents, the improvident man poverty 
or gout. Ono main element of what we call civilisation is the cape- 
bility of looking further back into the past, and farther forward into 
tho fature; but, though measured on a different scale, the average 
antagonism and approximate equivalence appear to me to be the 
same. 

‘Can wo supposo a stato of things either in the inorganic or the 
organic world which, consistently wath oar oxperience or any deduo- 
tion drawn from it, would be without antagonism? In the inorganio 
world it would be the absonco of all movement, or, what practically 
amounts to the samo thing, movement of everything in the same 
direction, and the same relativo velocity; for, as movement is oaly 
known to us by relation, movement where nothing is stati or 
moving in a different direction or with a different velocity ‘would be 
unrecognizable. 

So in the organic but non-sentient world, if there were no struggle, 
no absorption of food, no growth, nothing to overcome, there would 
be nothing to call life. If, again, in the sontiont world there were no 
appetites, no hopes—for both those involve discontent—no fear, no 
good or bad, what would life be? If fully carriod out, is not life 
withont antagonism no lifo at all, a barren metaphysical conception 
of existence, or rathor alleged conception, for wo cannot present to 
the mind the form of such conception. 

In the most ordinary actions, such as aro necessary to sustain 
existence, wo find, as I havo alrosdy pointed out, a struggle more or 
less intonso, but we also find a reciprocal intordependonce of effort 
and result. The graminivorous animal is during his waking hours 
always at work, always making a small but continuous effort, select- 
ing his pastures, cropping vegetables, avoiding enomios, &. The 
Carnivora suffer more in thoir normal existence; their hunger is 
greater, and thoir physical exertion when they are driven by hunger 
to make efforts to obtain food is more violent than with tho Herbivors, 
if they capture their prey by spoed or battle, or their mental efforts 
aro greater if they capture it by craft. But then the 
is also moro intense, and thus there is a sort of rot uation 
between their pain and their ploasuro, the more sustained the labour 
the more permanent is the gratification. 

‘As, with food or exorciso, deficiency is as injurions in one, as is 
oxcess in another direction, so as affecting the mind of communities, 
as I have stated it to be with individuals, the effect of a life of ease 
‘and too much repose is as much to be avoided as a life of unremitting 
toil. The Pitcairn islanders, who managed in some way to adapt 
thoir wants to their supply and to avoid undue increase of population, 
ase said novor to have reached old age. In consequence of the un- 
eventful, uncxcited lives they lcd, they died of inaction, not from 
deficiency of food or sheltor, but of cxcitemont. They should have 
migrated to England! They died as hares do when thoir ears are 
stuffed with cotton, i.c. from want of anxicty. Wo havo hopo in our 
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ANNUAL MEETING, 
Tuesday, May 1, 1888. 


Sim Faepentox Brauwett, D.C.L. F.RS. Honorary Secretary and 
Vice-President, in the Chair. 


Tho Annual Report of the Committee of Visitors for the year 
1887, testifying to the continued prosperity and efficient management 
of the Institution, was read and adopted. The Real and Funded 
Property now amounta to above 81,0001. entirely derived from the 
Contributions and Donations of the Members. 


Forty-one now Mombers were elected in 1887. 


Sixty-three Lectures and Nineteen Evening Discourses were 
delivered in 1887. 


The Books and Pamphlets presonted in 1887 amounted to about 
289 volumes, making, with 469 volumes (including Periodicals bound) 

archased by the Managers, a total of 746 volumes added to the 
Library in the year. 


‘Thanks were voted to the President, Treasurer, and the Honorary 
Secretary, to the Committees of Managers and Visitors, and to the 
Professors, for their valuable services to the Institution during the 
past year, 

Tho following Gentlemen were unanimously elected as Officers 
for the ensuing year: 

Pnespent—The Duko of Northumberland, K.G. D.C.L. LL.D. 

‘Treasvagn—Henry Pollock, Esq. 

Szonxrany—Sir Frederick Bramwell, D.C.L. F.R.8. M. Inst. CE. 


Manaczns. Vierrons, 
George Berkley, Esq. M. Inst. C.E. 

Sir James Crichton Browne, M.D. LL.D. PRS. 
Ra. 


Captain W. de W. Abney, RE F.RS. 
William Anderson, Esq. Bf, Inst. CE. 
Benjamin Baker, Esq. M. Inst. C.E. 
John Birkett, Esq. FRC. 
Michael Carteighe, Eaq. 
James Farmer, Esq. J. 
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Sir Henry Doulton. i 
John Hail Gladstone, Esq. Ph. 1 
Colonel James A. Grant, C.B. C. . | 
‘The Kt, Hon. Sir William R. Grove, D.C.L. F.RS. | 
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John Rae, M.D. LL.D. 
Sir Henry Thompson, F.R.C.S. 


John Piggin Fearfield, Esq. 

est H. Goold, Esq. F.Z.8, 
Charles Hawksley, Esq. M. Inst.C.E, 
David Edward Hughes, Esq. F.RS. 
Thomas John Maclagan, M.D, 
Lachlan Mackintosh Rate, Eaq. M.A. 
John Bell Sedgwick, Esq. J.P. F:R.G.S. 
Basil Woodd Smith, Esq. F-RA. 
James Wimshurst, Esq. 
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by a vastly superior Spanish force, and were overwhelmed. Hawkyns 
and Drake, in two of the smallost vosecls, alone escaped. 

Ordinary men, under the circumstances, would have digested their 
loss as thoy best might; but these were far indeed from being ordinary 
men, and they determined by fair means or foul to exact compensation 
for tho injury which they conceived had been done them. Hawkyns 
entered into'a simulated negotiation to hand over a considerable part 
of tho navy of England to King Philip, on condition of having the 
men who had boon taken prisoners set free, and of receiving money 
compensation for his loss. ‘This peculiar intrigue forms an amusing 
episode in the history of the Ridolfi plot in 1571. Drake, on the 
other hand, finding compensation not fortheoming, resolved to seek it 
for himsclf; and after some preliminary cruises, mado that wonderfal 
and adventurous voyage, in which, with a moro handful of men, he 
took Nombre de Dios, sacked Venta Cruz, captured a convoy of mules 
laden with ailver, and returned home with moro treasure than any 
ono ship had proviously brought to England. His achievement was 
to be speedily sury and by himeclf, Four yoars he 
startod on voyage for the South Sea, and, capturing Spanish sbij 
by the score and Spanish towns by the dozen, put a girdle round the 
globo and returned to England, again bringing back an enormous 
quantity of treasure, to the amount, it was said, of a million and a 
half sterling. Tho outery of tho friends of Spain was very loud. 
Drake, they said, was a pirate; and unless ho was punished, war with 
Spain was inovitable. Elizabeth had apparently made up hor mind 
that, in any ease, war was extromely probablo; and to give back 
money on which che had once got her clutches was to her a constitu 
tional impossibility, Sho kept the money, and she knighted Drake. 
Now we, as Englishmen, can admire the achievoments of this man, and 
can sympathise with tho wrongs which impelled him to them ; but we 
must at tho same timo admit that, wore wo Spaniards, wo might take 
a very different view of Drake's carcor. It is, at any rate, quite 
cortain that the king of Spain, and not only the king, but every one of 
his subjects, considered Drako as a pirato who ought to havo been 
hanged, and maintained that the approval and support which he 
received from the English crown was a distinct and valid reason fur 
‘an appeal to arms. 

Tho other and almost equally valid reason, was the countenance 
and assistance which had boon given by the English, indirectly and 
dircetly, to tho king’s rebellious subjects in the Low Countries 
Thero wore, of course, many othor grounds of ill-will, beginning, it 
may be, with Elizabeth's refusal to marry Philip. Tho quarrel had 
been growing all along: Elizabeth had seized the Duke of Alva's 
treasure; had allowed Dutch privateers to shelter in English harbours; 
had supported Dutch robele. Philip, on the other hand, had stirred 
up and fomented rebcllion in Ireland, and had been a party to many 
plots in England—plots against tho Queon’s sovereignty, plots 
ayainst the Qucen’s life. ‘Tho breach was by no moans a one- 
sided one; thongh we aro naturally aconstomed to lay most stress 
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Bueno, Duke of Modina-Sidonia, to the vacant command. Medin- 
Sidonia, now in his thirty-eighth yoar, was a man with no qualifice- 
tion for the post except his distinguished birth and a gen! of 
temper which, it was perhape thought, would fit better with the ides 
of making him subordinate to the Duke of Parma. It had indeed 
appeared that Santa Cruz was not in the least disposed to acco] 
inferior part; and it may very well be that the king was almost: tered 
by the solution of the difficulty which his death had offered. His 
successor was utterly ignorant of naval affairs, had but little expe- 
ricnco of military, and none whatever of high command. Personally 
bravo, as became ‘his long lino of ancestry, he was, as a commander, 
by his total want of experience and knowlodge, timid, undecided, and 
yucillating, “His anawer to the king on being ordered to take on 
himself tho command is, in itself, a curiosity. The business, be 
wrote, Was 80 great, 80 important, that he could not conscientiously 
undertake it, boing, as he was, altogether without experience or 
knowledge of cither tho sca or of war.* His objections were, how- 
over, overruled; and in an evil hour for his reputation, he consented. 
Tho cquipmont of the fleot was pushed on, and by the middle of 
May ka i oa ready to sail from the Tagua, It did actually sail on 
20-3 

I may here say that the namo “ Invincible,” so commonly given 
to this fleet, was certainly not official. I know th 
it was given to it by tho king himself. In Philip's numerous letters 
thero is no traco of any such thing. By him, by his secretary, by 
Medina-Sidonia and other officors, the flest is spoken of as the Grand 
Flect—a namo constantly used in England during the eighteonth 
century for what we would now call the Channel Flest. In a somi- 
official list printed st Lisbon—a copy of which got into Burghley 
hands, and is now in the British Muscum—it is called “La felicissima 
Armada,” tho fortunate flest ; but the term “Invincible” is cakes: 
It would scem probable that the name sprung out of the idle talk of 
some of the young adventurers—braggarta as became their age—or 
out of the silly gossip of the Lisbon taverns, 

Nono the lots, however, the power and might of Spain ware at 
this time so great, that when it was known they were being put forth 
to crush England, the thing was regarded a2 Jone, Anglia fut waa 
something like tho oxpression of this general idea. Of the European 
opinion of tho power of Spain at this epoch there is an admirable 
summary in tho opening sontences of Lord Macaulay’s ‘ Essay on the 
War of the Succession in Spain.” The Spaniard, ho says, was, in 
the apprehension of our ancestors, “a kind of demon, horribly male- 
Yolent, but withal most sagucious and powerful.” ‘Their language 
is just such “as Arminius would have used about the Romans.” “It 
is tho languago of a man burning with hatred, but cowed by those 
whom ho hates, and painfully sonsible of their superiority, not only 
in power, but in intelligence.” 











* Duro, i, p. 415. 
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M oq of the 
Narrow Seas; the wings driven in on their contre; how the 
ships, thns driven together, fouled each other, and lay a helpless and 
inort mass, whilst the English pounded them in comparative safety. 
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‘The subject ia one that tompta to pursue it still further, but time 
warns me to draw toa closo. It must be onongh then to say that the 
per tein oee See beaten ; that two of their ships, ships 

the crack Portugal squadron. the Son Felipe an ‘San Mateo, ran 
themselves ashore on the Netherlands’ coast to escape fonndoring in 
the open sie. Howard saye that three ware wank, and four or five 
driven ashore. Inone case he can scarocly have boon mistaken. ‘On 
the 30th,” ho says, “ono of the enemy's great ships was espied to be 
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ant of more immediate naval interest wtatemonts: 
from starvation, ar the unwholesome nature of the viet which the 
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meun in the matter of her accounts as she was in many other things 5 
T daresay sho rofused to believe in the necessity of supplying pro- 
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WEEKLY EVENING MEETING, 
Friday, May 11, 1888. 

Wrusax Czooxes, Esq. F.R.8. Vice-Prosidont, in the Chair. 
Professor W. C. Ronzars-Averen, F.R.8. M.R.I. 
Some curious properties of Metale and Alloys. 
(Abstract deferred). 


Vou X11. (No. 82.) 
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WEEKLY EVENING MEETING, 
Friday, May 18, 1888, 
Joux Raz, M.D. LL.D. F.B.8. Vice-President, in the Chair. 


‘M. Atrnoxse Rexazp, LL.D. Hon. M.RS.E. Cor. G.8. 
Curator of the Royal Museum, Brussels. 


La Reproduction Artificielle des Roches Voleaniques. 
“Neque enim alind est natura quam ars quedam ” 
i ‘immer Protogaa, 


ix 


Parse & ses débuts, Ia connaissance de V’écorce terrestre est tout 
utilitaire, si je puis m’oxprimer ainsi: dans sa promiére phase, elle 
nous apparait comme impos’o & homme par la nécessité d'explorer 
les couches du globe, pour en oxtraire les minerais, les matérisux de 
construction at os matiéres combustibles, 

Pour quiconque jette un coup d’cil sur I’histoire des sciencee, il 
devient évident, qu’elles doivent toutes leur origine & un but utile et 
pratique; que toutes ont passé par cette phase initiale pour suivre m 
développement régulier, dont jo vais esquisser la marche pour la 

éologie. 
S "homme commence done Vorploration des profondeurs terrestres 
pour y puiser les matidres qui doivent servir A ses besoins. D'abord 
il lo fait sans rdglo; mais & mesure que Y'art du mineur se dévoloppe, 
Ia rechercho des richeseos minérales est poursuivie aveo méthode : on 
observe los conditions dans lesquelles les minéraux et les roches 
utiles se rencontrent au sein du globe. D'empiriques et de locales 
qullos étaiont & Torigino, ces observations ne tardent pas a se 
géncraliser; cles permottent alors d’entrevoir quelques-uns des 
traits saillants do Varchitecture de notro plandte. En fouillant les 
ontrailles de la terre, on en vint & se convaincre que le globe n’a pas 
66 fait d’un soul coup, qu'il doit sa formation & des époques suc- 
cecasives. 

On comprit onsuite que, pour interpréter V’histoire do la terre et 
Je réle des causes en jeu dans son édification, il fallait se livrer a des 
Gtudes sur le vif: apprendre & connaitre l'état actuel de notre planéte. 
En comparant les diverses couches du globe aveo les terrains qui 
édifient sous nos youx, on parvint a retracer les conditions qui ont 
présidé & la formation des assises des périodes anciennes. C'est 
Ainsi quo par Panalyso des faits et par V'induction qui généraliso les 
observations, Ia connaissance de I’écorce terrestre entre dans uno 
phase nouvelle et vraiment scientifique. On sétait proposé d'abord 
do découvrir des régles pratiques pour lo mineur et I’on est amend 
graduollomont & déchiffrer Vhistoiro de le terre. 
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des expices des denx grandes périodes, la date de ln cristallisation. 
Je ne w’urréterai pas & vous les citer, mais nous vorrons bientét se 
dégager par les expériences synthétiques, In loi qui présido a Is forme- 
tion successive des cristaux et A lour ago relatif. 

J’ai retracé les grandes lignes du tableau qui nous offre V’histoire 
@aune lave; jo n'ai pu osquisser quo certains détails de cette représen- 
tation des phénoménes lithologiques que les investigations modernes 
out rendus avee une si vivanto réalité; mais ce quo nous en avons va, 
sufit 4 montrer d'une maniére frappante, & mon avia, ce que peut 
Yaualyse secondéo par le raisonnement. Je crois ne pas me tromper 
eu avangant, qu’a ce point de vuo, l'étude d'une lave, telle que nous 
nous sommes efforeés d’en exposer Jes résultats, présente un dea plus 
beaux exemples de l’application des méthodes induetives aux sciences 
naturelles: on ne sait co que l'on duit le plus y admirer, ou des 
procédés mis en cuvre pour V'analyso, ou de la finesse de Pobserra- 
tion, ou du lien logiquo avec lequel on a su rattacher tous ces 
phénoménes. 

Pouvovir retracor avec une stricte fidélité dans une masse 
ot I’vil nu_ne déconvro qu’un amas indistinct et tout d'une venue, 
Ja marche do la cristallisation, pénétrer dans cot admirable tissu des 
produits voleaniques oi, dans un centimétre cube, vionnent s'a; 
des millions do polyédres, déterminor aveo une précision mathématiquo 
la nature de chacun do ces corps infinimont petits, les prendre & lear 
naissance, les suivre jusqu’a leur ontior développement, retrouver la 
trace de toutes les modifications qu’ils ont pu subir sous Tinfluence 
les agents physiques et chimiques, voil 02 quo ce puissant modo 
investigation, Paualyse microscopique, a pormis de réaliser. 

Toutefois pour lo chercheur cousciencioux et modeste, que de 
choses encore inconnues dans co champ en apparence si restreint et 
déja si bien fouillé de histoire des produits volcaniques! Que de 
problimes dont Ia solation no peut étro donnée méme par observa- 
tion Ja micux conduito! Lorsque Yobsorvation ne suffit plus & 

indro co but, lorsqu’on a épuisé toutes les ressources de co mode 
‘investigation, il reste oncore celles dea expériences synthétiques. 
C'est un pas do plus dans la voio qui méne a V’intelligonce complite 
des faits ct qui pout conduire & des solutions défnitives. Mais, les 
opcrations synthétiquos pour arriver & co but, doivent étro dirigées 
avec intelligence et dessein vers la fin qu’on veut atteindre. 

Comme 1’a dit Sénarmont, l'une des conditions essentielles d’une 
aynthiso géologique, c'est quo chacune des opérations artificielles, soit 
compatible avco toutes les circonstances ot l'opération naturelle » 
Jaissé des traces caractéristiques. Les Iaitiors ot les soories de 
Vindustrie, dont nous avons montré, les relations aveo certains pro- 
duits do la naturo, sont en réalité des syntheses, mais des synthéscs do 
hazard, qui, malgré lo haut intérét scientifique qu’elles présontent, ne 
peuvent étre mises sur lo méme pied que les syntheses intentionnelles, 
dont je vais parler, on Poxpérimontatour, tonant en vue le problimo 
4 résoudre, s'cffureo de réaliser, dans le laboratoiro, des conditions 
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nature] de min¢raux et qu'on fasse passer le verre, produit de cotte 
fusion, par une sério do températures décroissantes, mais tonjours 

‘ricurcs A colle de Ia fusion de cette masse vitreuse, les minéraux 
qui peuvent cristalliser do cc magma doivent naftre les uns aprés les 
autres ct les moins fusibles seront les promiers a s'isoler. Cos 
cristaux scront englobés, moulés par ceux dont la fasibilité est plus 
grande, ot qui vont apparnitro, leur tour, & mesuro qu’on fera 
décroitre la température. Sans insister sur la ddestziption technique 
des appareils, bernone-nons a dire, qu’é I'side des fourneaux ct des 
trompes, dont se servent pour ours synthéses MM. Fouqué et Lévy, 
on obtient tous les degrés intermédiaircs entre le rouge sombre et le 
blanc ¢blouissant et qu’on peut maintenir constante une température 
donnée pendant un temps illimité, 

On introduit dans le fourneau un creuscten platine, d'une capacité 
Wenviron 20 contimétres cubes, ronfermant lo mélange de matizres 
minérales que la fusion ct les recuits vont transformer en roche. Voici 
les phases des opérations: d'abord, a l'aide do dispositifs spéciaux, on 
porto pendant quelque temps In température au blane éblouiasant, Jo 
mélango se transformo en verre. En réglant Tadmisaion du gaz et de 
Yair, en découvrant le fourneau on fait décroitro la température de Ia 
masse fondue jusqu’au rougo orangé, point de fusion de l'acier. 
On sonléve ensuite le crousct hors du fourneau, ott la température 
déeroit an rouge cerise, point de fusion du cuivre, Enfin si l'on 
fait sortir complétement lo crouset du four, on peut encore le 
maintenir A une température oi lo cuivre fondrait mais difficilement. 

‘Nous avons indiqué los grandes lignes de la marche de Vopération. 
Co sont ces reenits successife & des températures décroissantes, qui 
foreent los cristanx A go former on série & commoncer par les moins 
fusibles et qui permettent de donner aux matiéres fondues, soumises 
ces manipulations, la texture et la composition minéralogique des 
produits voleaniques. : aris dae 

Nons allons montror par quelques oxemplos, lo modo opératoire 
des ggnthises lithologiques. Buivons d'abord lee manipulations poor 
la reproduction d'une des roches qni jouent le réle principal dans Ics 
éruptions du Vésuvo: Ia leucotéphrite. Cotte roche est composée de 
leucite, de labrador ot d’augite. 

On forme un mélange de silice, d’alumine, de chaux, d’oryde de fer, 
de potarse et do soude qui répond a 1 partic d’augite, 4 de labrador, 8 
de leucite. On introduit ce mélango dans le creuset et on le transforme, 
au blanc éblouissant, en un vorro homogéne. Dis quo Ia fusion des 
éléments chimiques est opérée, on absisse la température, et durant 
48 heures, on maintiont la matiére vitrouso & la tompérature de l’acier 
fondu. Les cristaux do leucito s'isolont durant cette premidre phase 
do Yopération. Elle répond évidemmont au promier temps do ls 
consolidation des rochos Gruptives. 

On maintient do nouveau pendant 48 heures la matiére a la tem- 
W<raturo do fasion du _cuivre, toute Ia masso, lo résidu d’ou s'étaient 
aéparcs, dans le premier temps, les cristaux de leucito, ec transforimo 
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outline of tho face iteclf. The measurable distances between the 
profiles of different persons are small, but the available measures are 
much more numerous than might have been expected, and their varia- 
tions are more independent of one another than those of the limbe. 
I suspect that measures of the profile may be nearly as trustworthy 
tas thoso of the limbs for approximate identification, that is, for 
excluding a very large proportion of persons from the possibility of 
being mistaken for tho one whose measurements are given. 
measurement of a profile enables us to use a mechanical selector for 
finding those in a large standard collection to which they nearly 
correspond. From the selection thus made, the eye could easily 
make a further scloction of those that suited best in other respects. 
‘A mechanical selector also enables us to quickly build up a standard 
collection step by step, by telling us whether or no each fresh set of 
measures falls within tho limita of any of those already collected. If 
it does, we know that it is already provided for; if not, a new card 
must be added to the colloction. Thero will be no fear of duplica- 
tions, as every fresbly-added standard will differ from all its pre- 
decessors by more than tho specified range of permitted differences. 
‘As regards the most conveniont moasurements to be applied to a 
profile fur use with tho soloctor, I am unabloas yet to speak decidedly. 
If wo are dealing merely’ with o black silhouette, such as 
Fic. 8. the shadow cast on a wall by small and brilliant light, the 
best line from which to measure to be BO in Fig. 8; 
namely, that which touches both the concavity of the notch 
between the brow and nose, and the convexity of the chin. 
B It is not difficult to framo illustrated instructions to ex- 
plain what should be dono in the cases whero no lino can be 
drawn that strictly fulfils these conditions. I have taken 
a considerable number of measures from the lino that touches 
tho brow and chin, but am now inclined to prefer that 
which I havo just described. A sharp unit of measurement 
is given by the distance betwoen this line and another 
drawn parallel to it just touching the nose, as at N in the 
figure. A small uncertainty in the direction of BC has but 
a very trifling offect on this distance, By dividing the in- 
terval between these parallel lines into four parts, and draw- 
inga line through tho third of the divisions, parallel to BO, we obtain 
the two importaut points of reference, M aud R. M is a particularly 
well-defined point, from which O is determined by dropping a per- 
pondicular from M upon BC.  scoms the bost of all points from 
which to measure. It is oxcollontly placed for defining the shape 
and position of the notch betwoon the noso and tho upper lip, which 
is porhaps tho most distinctive featuro in the profile. OL can 
bo determined with some precision; OB and OC aro but coarso 
measuroments. 
In addition to theso and other obvious measures, such as one or 
moro to define the projection of tho lips, it would bo well to measure 
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inked fingore are pressed on smooth and slightly damped paper. Ifa 
to of glass be smoked over a paraffin lamp, a beantifal negative 
impression may be made on it by the finger, suitable for a  lantarn 
transparoney. ‘Tho blackened finger may afterwards be made to 
Jeave a positive impression on a piece of paper, that requires to 
bo varnished if it is to berendored permanent, All this is rather dirty 
work, but people do not seem to object to it; rivalry and the hope of 
making continually better impressions carry them on. It is trouble- 
some to make plaster casts; modelling-clay has been proposed ; hard 
war, such as dentists use, acts fairly well; sealing-wax is excellent if 
the heat can be tolerated ; I have some good impressions in it. For 
the more study of the marks, no plan is better than that of ‘rubbing e 
littlo thick paste of chalk (‘prepared chalk”) and water or sised water 
tho finger. The chalk lies in the furrows, and defines them. 
They might then be excellently photographed on an enlarged scale 
My own Photographie apparatus is not at hand, or I should hare 
experimented in ‘When notes of the furrow-heads and of the 
Sta ef the spiral have been made, the measurements would 
admit of comparison with those in catal sets by means of a 
numorical arrangoment, or even by tho mechanical selector described 
in tho last article. If cleanly and simple way could be discovered 
of taking durable impressions of the finger tips, there would be little 
doubt of their being serviceable in more than one way. 

In concluding my remarks, I should say that one of the induce 
ments to making these inquiries into Personal jidentibestice, has been 
to discover independent features suitable for itary investigation. 
Tt has long angers hope, though utterly without direct 
corroboration thus far, that if a considerable number of variable and 
independent features could be catalogued, it might bo possible to trace 
kinship with considerable certainty. It doos not at all follow because 
@ man inherits his main features from some one ancestor, that he may 
not also inherit a large number of minor and commonly overlooked 
features from many ancestors. Therefore 0 iti is not improbable, and 
worth taking pains to inquire whether person may not carry 
vasihly about his body undeniable evidence of his parentage and near 
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were quite perceptible in which the greatest extent of motion was no 
moro than y4, of an inch. In one case, on the other hand, Professor 
Sckiya hod obtained a record in which the motion was as much as an 
inch’and three-quarters. Even that was in an earthquake which did 
comparatively little damage, and there was therefore reason to expect 
that in a severely destructive shock (such as bad not occurred sinoe 
the presont system of scismometry was developed) the motion might 
be considerably greater. 

Professor Ewing concluded his lecture by pointing out that the 
seismographs he had described might find practical application in 
measnring tho stiffness of engineering structures. He exhibited, by 
tho lantern, soismographic records he had recently taken on the new 
Tuy Bridge, to examine tho shaking of the bridge during the passage 
of trains. The instrument had been placed on the southernmost of 
the greater girdors, where there was reason to expect the vibratiun 
would be a maximum. Tho extent of motion was remarkably small. 
It was less than an cighth of an inch, even while the train was passing 
the scismograph—a fact which spoke well for stiffness of the structare. 
Nevertheless, by watching tho index of the seismograph he had been 
able to tell whenever a train came on at the Dundee end of the 
bridge, a distance of 1} mile from the place where the instrument 
was standing. Ono could thon detect a vibratory motion, the extent 
of which was probably not more than x35 of an inch. This began in 
the longitudinal dircetion, and for some time longitudinal vibration 
ouly could be seen. As the train came nearer lateral vibration also 
began, and tho amplitude of courso increased. It reached a maximum 
when the train was closo to the scismograph, and continued visible 
until the train had passed off the bridge at the other end.* 


[J. A.B] 











* Particulars of theee experiments have been communicated to the Ruy 
Soeicty, and will be found in the * Proceedings’ for June 21, 1888. 


GENERAL MONTHLY MEETING, 
Monday, June 4, 1888, 
His Graco The Duss or Noatuumsraianp, K.G. D.C.L. LL.D. 

President, in the Chair, 

¥. W. Bayley, Esq. F.C.8. 

Tacob Feis, Haq, 

Charles Albert Flint, Esq. 

Arthur Holland, Esq. 

‘Mra. John Mackinlay. 

‘Thomas Woolner, Esq. R.A. 


were clocted Members of the Royal Institution, 
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Leighton, John, Eq. F-8.4. MBI. (he Author)—A System of Ballot. 12a0. 


Medical and Chirurgicat gical Society, Royal Proceodings, No, 18. Sto. 1888 

Hetcorologizal Oftee Weekly r Re LV. Nos 8-18. to. 1888, 

thy Weather Reports March, april 1887, dt. 

Ministry of Public Works, ‘Rome—Giornale dei Genio Civile, Serio Quinta, 

Vol. IL. No.2. 8vo. "And Disogni. fol. 1888. 

Musical ‘Association—Proceedings, 10th to 13th Sessions, 1883-7. 8 vo. 

‘National Life-Boat Institution, Hoyal—Annual Report, 1888. 8vo. 

North of En and Institute of Mining and Mechanical Engineere—Transactions, 
Vol -XVIL Parts 3,4. 8vo. 1888. 

Osontcogieal ‘Bociety of Great Britain—Transactions, Vol. XX. Nos. 6,7. New 
Serica, 8vo. 1888. 

Pharmaceutical Society of Great Britain—Journal, May, 1888. 8vo. 

Photographie | Society “Journal, Vol. XII. No. 7. 8vo, 1888. 

Physical Society of London—Proceodings, Vol. IX. Part 2. Svo. 1888. 

Richardson, B. W. M.D. FBS. (the Author) —The Asclepiad, Vol. V. No. 18 
vo, 1888, 

Royal Society of London—Proceedings, Nos. 264-266. - 8vo. 1888. 

Snthsonion” fnstitution—Smitheonian Miscellaneous Collections, Vol. XXXI. 
vo. 1888, 

Sosily of ArtsJournal, May, 1888. 8ro, 

Surgeon-General’s Office, U.S.’ Army —Index-Cataloguo of the Library, Vols. 7 

Sydney Morning Bersli-cHtistry of Australian Sattloment and P with 

sydney Morning Herald—History ustralian Settlement an esa, 
‘Reporta of Centennial Celebrations in 1888. 4to. es 

Telegraph Bngincern Society of Jouranl, No. 72. Bro, 1888. 

United Bercy Tuaation Rojak Jourasl No. 143, “vo. 1888. 

Upeat Univerrity— Ballet el de 1 Cbsorvatoire Météorologique, Vol. XIX. 
ito, 1887-8. 

Vereins ‘sur BefSrderung des Gewerbfleives in Preussen—Verhandlungen, 1888: 
Hoft 4. dito. 

Victoria Tnatitute—Transactions, No. 84. 8v0. 1888, 

Wimehuret, James, Esq. MBL (the Author)—Eleotric Influence Machines, 4to. 
1888. 




















WEEKLY EVENING MEETING, 
Friday, Juno 8, 1888, 


Sin Faspenicx Buamwstt, D.C.L. FBS. Honorary Secretary and 
Vice-President, in the Chair. 
Prorssson Dawas, M.A. F.RS. M.B.I. 
Phosphorescence and Ozone. 
(Abstract deferred.) 
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WEEKLY EVENING MEETING, 
Briday, May 11, 1888. 
Wauran Cnoonns, Esq. F.RS. Vico Prosidont, in tho Chair, 
Puorzsson W. Ouanvire Rovenrs-Avsrny, PRS, MRL 
Some curious Properties of Metals and Alloys. 


titios of metals or metalloids, 
ing ont thet for conturies tho early 
i wetion of exceodingly small quantities 
of motal, and ho said that, strange as it may 
in 1803, of Dalton’s ntomic th throw a 
chemical phen ‘but cast into such 





Sr yah neglect. Tn this cyontful yoar for science, 1803, 
t ‘Published his essay on chomical statics, in which ho statod, 
‘sa fundamental i that in comparing the action of bodios 
on 





2 Cavendish, in order i 
the chemical effects produced on gold by different metallic substances 
cartain” (often very small) * proportions as alloys.” 
was thon mado to tho ovidence of tho of motals 

that all the importance 
‘of the isomeric and allotropic states was abundantly recognised in 
organo chemistry, it had boon much neglected in the case of metals, 
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GENERAL MONTHLY MEETING, 
Monday, July 2, 1888. 


Jonn Raz, M.D. LL.D. F.R.8. Vice-President, in the Chair. 


A. Gordon Salamon, Esq. F.C.9. F.C. 
‘Thomas Graham Young, Esq. F.R.8.E. 


were elected Members of the Royal Institution. 


The Special Thanks of the Members were returned for the 
following Donations to the Fund for the Promotion of Experimental 
Research :— 





Ludwig Mond, Esq... =. £100 
John Bell Sedgwick, Esq. . .. 25 
Mrs. Bell Sedgwick’ =... 85 


The Special Thanks of the Members were returned to Sir William 
Thomson for his valuable present of a sot of three electric 
current measuring instruments (1) Magnetostatio milli-ampere meter ; 
(2) Standard deci-ampere balance; (3) Magnetostatic deka-ampere 
meter. 


Tho Presgnrs received since the last Meeting were laid on the 
tablo, and tho thanks of the Members returned for the same, vis.:— 


‘silat dei Linoi, Reale, Roma—Atti, Berio Quarta: Rendlconti. 1 Semestr, 
‘Vol. IV. Fase. 5,6. 8¥0, 1888. 
American Asociation forthe Advancement of Seience—Proveedings, 86th Meeting, 
‘New York, 1887. 8vo. 1 
Antiquarics Society of—Avohaologia, Vol. LL. Part 1. Ato, 1888. 
Proceedings, Vol. XII. No. 1. Svo. 1888. 

Asiatic Society, Royal (China Branch)— Journal, Vol. XXII. Noa, 8,4. 8v0. 1887. 
‘Astronomical ,, Koyal—Monthly Notices, Vol. XLVIIL No.7. 8vo. 1888. 
Bankers’ Inatitute—Journal, Vol. 1X. Part 6. 8vo. 1888, 

British Architects, Royal Inatitute of—Procoodings, 1887-8, Nos. 15, 16, 17. 4to. 
Bufale, Liorary—Tao Buflalo Library and its Bailding, With'Viows, 4ta, 











Chee Soriey oar for June, 1888. 8vo. 






Crisp, Frank, E . BLS. &e. MRI. (the Editor)—Journal of the Royal 
‘Microscopical Suciety, 1888, Part 3. _8vo. 
srphologies. So. 1888. 









1¢ Année, 2e'Tremestro, vo. 1888. 











1888) Geueral Monthly Mesting. 
Journal of Science fur June, 1885. 4b», 





(Tien mig peor en ey Bvo, 188% 
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1888, 
101 0 mn SS un eee 
Nea. 187-223. fol, 1886-7. a) 
Sig pide hd Ato, 1888. 
Mo, i 
‘Mean Berometrical Pressure over the Atlantic, Tudian, 


No.6, vo. 1889. 
Genio Civile, Serio Quinto, 


n 
‘Syo. And fol. 1888. 
D. dof Bes Auer) Tho Highlands of Indl. sro. 
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', 1886, Port IT. With Atlus. 
Bro. 1987. Atlas, C7. Syvo. 


Wale—Journol ond Proceedings, Vol. XXT. 8ro. 
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GENERAL MONTHLY MEETING, 
Monday, November 5, 1888. 


Sie Jags Cetcutox Browne, M.D. LL.D. F.R.S. Vice-President, 
in the Chair. 


Amand Routh, M.D. 
was clected a Member of the Royal Institution, 


Tho Special Thanks of the Members wore retnrned for tho 
following Donation to the Fund for the Promotion of Experimental 
Research :— 


Lachlan Mackintosh Rate, Esq... .. .. £50 


Tho Special Thanks of the Members were returned to Messra. 
Crossley for their valuable present of one of their Gas Engiucs 
(4 horse-power). 


The Parsewrs received sinco the last Mocting were laid on tho 
table, and the thanks of the Members returned for the same, viz. :— 


FROM 
The Lords of the Admiralty—Greonwich Observations for 1886. 4to. 1888, 
Greenwich Spectroscopic and Photogmphic Revulty 1886, 1887. 4ia, 1686-7. 
Annals of the Cape Observatory, Vol. IL Part 2. 4to. 1888, 
Cape Meridian Observations, 1882-1884. 8vo. 1887. 
The Governor-General of India—Geological Survey of India: Records, Vol. XX1. 
Parta 2,3. 8y0. Os te sg aluce < 
The Secretary of State for India—Great Trigouometrical Survey of Indis 
Vol. ak 1887. wis x 
Catalogue of the Library of the India Office. 2 vol. 8vo. 1888. 
Meteorological Obsorvations at Simla, 1841-5, Vol. Ul. 4to. 1877. 
Accailemia det Lincei, Reale, Roma—Atti, Seri Quarta; Rendiconti. 1° Semestre, 
Vol. IV, Fase. 7-12, 8vo. 1888. 
Memorie della Clasve di Scienze Morali Storiche © Filologiche. Serie 3 
Vol. XII. dto, 1884. Atti, 1887. 4" Serie, Vol. ILI. 4to. 1887. 
Academy of Natural Selences, Philadelphia—Proovelings, 1888, Part I. 8ro. 
1888. 
American Philosophical Society—Proccedinszs, No. 127. 8vo. 1888. 
Aristotelian Sociely Proceedings, Vol. I. No. 1. 8vo. | 1888, 
Asiatic Society of Bengal—Journal, Vol. LVI. Part 2, No. 4; Vol. LVII. Part 2, 
No.1. 8yo. 188i 
Proceedings, 1888, Nos. 2,3. 8vo, 
Asiatic Society, Royal (Chine Branch)—Journal, Vol. XXII. No. 5, 8vo. 1888. 
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Geographical Society, Royal—Procecdings, New Series, Vol. X. Nos. 7-11. 80, 
1858, 
Geologiral Institute, Imperial, Vienna—Verhandlungen, 1888, Nos, 9-12. 8ro. 
Jabrbuch, Band XX XVIII. Heft 1,2. 8vo. 1888. 
Geological Scciety.— Quarterly Journal, No. 175, 8yo. 1888. 
Geological Society of Ireland, Royal—Journal, Vol. XVII. Part 2. ro. 1887. 
‘corgopili, Reale Accademia— Atti, Quarta Serie, Vol. XI. Disp 2,8. 8v0, 1888 
Gray's Inn, The Honourable Society of —Catalogne of the Libiaiy. By W. R. 
‘Douthwni Ryo. 1888. 
Harlem, Socié.é Hollandaise des Sciences—A:chives Neerlandaises, Tome XXII, 
4.5. Bvo, 1888 
Harris, George, Eq. LL.D. F-S.4. and Benjamin Ward Richardson, M.D. F.RS. 
—The Autobiography of George Hurris. 8x0. 1888. 
Johna Hopkins University—University Circulur, Nos, 66,67. 4to. 1888. 
‘American Journal of Philology, No. 33. 8vo. 1888. 
American Ci.emical Journal, Vol. X. No. 3. 8v0. 1888, 
Linwean Society—Journal, Noe. 119, 120, 181, 140, 163. 8vo, 1888. 
‘Transactions, Zoology Vel. LI. Parts 5,6; Botany Vol. II. Part 15, Vol. II. 
Part 1. to. 1887-8. 
Lisdion Academy of Scienees—Jornal, No. 45. 8vo. 1887. 
A Electricidade, Por V. Machado. 8vo. 1887. 
Liveing. @. D. Faq. M.A. F-RS. and. Professor Dewar, M.A. RS. MRI. (the 
Authors} Spectrum of the Oxy-Hydrogen Flame. Phil. Trans, Vol 17.) 
4to. 1888, 
Mackintosh, W. Esq. (the Translator)—The Gospel of St. Mutthew in Rifan, 
Rvo. 1888. 
Madras Government Central Museum—Cutulogue of Batruchia Salicntia and 
Apola, By E. Thurston, 8vo, 1888, 
Manchester Geological Society —Transactions, Vol. XTX. Part 20. 8vo. 1888. 
Blanchester Literary and Philosophical Society—Memoirs. Fourth Series, Vol. I. 
8x0. . 
Mann, Henry (the Author)—Features of Society in Old aud in New England. 


1885. 
(the Author)—Sketch of the Life and Work of Robert James 
MRI 8vo. 1888, 
and Chirurgical Fucully—Transnctions, 1888. 8v0, 
igincers’ Institution—Proceodings, 1888, No. 2. 8vo. 
Medical and Chirurgical Society, Royal—Proceedings, No. 19. 8ro. 1888. 
‘Transactions, Vol. LXXI. 8vo. 1888. 
Mensbrugghe, M. G. van der (the Author)—Causerie sur Ia tension superficiclle. 
8¥o. 1888. 
Sur ma theoric du Filage de "Huile, Svo. 1888. 
Meteorological Ofice—Athintio Weather Charta, 1883. Part 4. 4to. 1888, 
Weekly Weather Reports, Vol. V. Nos. 20-88. 4to. 1888. 
ical Society, Royai—Quarterly Journal, No. 67. 8vo. 1888, 
logical Record, No. 28, 8yo. 1888. 
Miller, W. J.C. Eaq. (the Registrar)—The Medical Register. 8vo. 1888. 
‘the Dentiste? Register. 8vo. 1888, 
Ministry of Public Works, Rome—Giornale del Genio Civile, Serie Quinta, 
Vol. II. Nos. 5,6. 8vo, And Disegni, fol. 1888. 
Musical Ascociution—Procecdings, 4th Session, 1887-8. 8vo, 
New Suuth Wales’ Agent-General—The History of Australian Exploration, 1788- 
1888. By E. Favene. 8vo, 1888. 
Numismatic Soriety—Chronicle and Journal, 1888, Purt 2. Bro _ 1888, 
Odontolagical Society of Great Britain—Transactions, Vol. XX. No, 8, New 
Series. yo. 1888. 
Pharmaceutical Society of Great Brit 
Phatographic Society—Journal, V % x 1. Bro, 
Physical Society of Loudon—Vrococdings, V |. 8¥0, 1888, 
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GENERAL MONTHLY MEETING, 
Monday, December 3, 1888. 


Sin James Crtontox-Buowss, M.D. LL.D. ¥.R.S. Vico-Prosidont, 
in the Chair. 


Williom Dunsmore Bohm, Eeq. 

Rev. Henry Thomas Cart, M.A. 

‘Mrs, Charles Daniell, 

Josiah Goodall, Esq. 

Mixs ©. Nadon, 

Benjamin Ward Richardson, MLD. F.R.8. 
Colonel T. E. Tennant, 


were clected Members of tho Royal Institution. 
The Special Thanks of the Members were returned for tho 


following Donations to the Fund for the promotion of Experimental 
Research : 


Mrs. R. J. Mann (for the lato Dr. R. J. Mann, M.R.L) £20 
Mrs. Bloomfield Mooro ws eee £50 
Warren De la Rue, Esq. we £100 





The following Lecture Arrangements were announced : 


Pnoresson Dewar, M.A. F.R.8. M.R.I. Fullorian Professor of Chemistry, R.L. 
Six Tecturea (adapted to a Juvenilo Auditory) on Cuocps axD OLOCDLAND. 
‘On Dee, 27 (Thureday), Dee. 29, 1888; Jan. 1, 3, 5, 8, 1889. 

Gronce Jouy Romanes, Esq. M.A. LL.D. F.R8. M.R.T. Fallerian Professor 
of Physiology, R-L. ‘I'welve Lectures, constituting the second part of 8 Course 
on Berore Axp Arren Danwix (Tho Evidences of Organic Evolution, and the 
Theory of Natural Selection). On Tuesdays, Jan, 22 to April 9. 

Puoresson J. W. Jupp, F.R.S. Four Lectures on Tuz MEtamonpHoses oF 
Mixerats, On Thuradays, Jan. 24, 31, Feb. 7, 14. 

Sipwey Manin, M.D. 'F.R.CS.E. BSc. Four Lectures on Tae Venom oF 
SERPENTS AND ALLIED POISONS, INCLUDING THOSE USED IN THE MIDDLE AGES 
On Thuradaye, Feb, 21, 28, March 7, 14, 

J. Hesay Mippuztoy, Esq. M.A. Slade Professor of Fino Art in tho 
University of Cambridgo. ‘Four Lectures on Hovses axo Tuuin Dsconatiox 
FROM THE CLASSICAL TO THE MepiavaL Pentop. On Thuredays, March 21, 28, 
April 4, 11. 

Ppaovesson Eaxst Pan, Four Lectures on Tae CHamacten or Tu Gaeat 
Commoeens AND THE CHARACTERISTICS oF THEIn Wonks (with Illustrations on tho 
Pianoforte). On Saturdays, Jan. 26, Feb. 2, 9. 16. 

‘Tue Ricur Hoy. Lonp Raney, M.A. D.CL. LL.D. F.RS, MRI. Pro 
fessor of Natural Philosophy, RL Eight Lectures on EXPERIMENTAL Orrics 
(Pouanwatioy; Wave Tueony). On Saturdays, Feb. 23 to April 13, 
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Mull, Matthias, Fog. (the Author)—Supplementary Notes, &0. to the Play of 
Hamlet, vo, 188, 

North of England Institute of Mining and Mechanical Engincers—Trausactions, 
Vol. XXXVIL Part 5. 8vo. 1488. 

Numismatic Svci-ty—Chroniole and Sonrusl, 1888, Purt 8, 8vo. 1888. 

Odontological Svciety of Great Britain—Transactions, Vol. XXL No.1. New 
Series, 8yo. 1888. 

Perry, Rev. 8. J. F.R.S, (the Author)—Results of Meteorological and Magnetics! 

‘Observations, 1887. 12mo, _18hs. 

Pharmaceutical Suciety of Great Britain—Journal. November, 1888. 8yo. 

Richardun, B. W. M.D. ¥.RS. M.R 1, (the Author)—The ‘Aeclepisd, Vol. V. 
No. 20, 8x0, 1488. 

Rio de Janeiro Obseroatory—Revista, No. 1 Bvo. 1888. 

Royal Institution of Cornwall—Journal, Vol. 1X. Parts 1.2, 8. vo. 1886-8, 

Bt. Petersbourg, Academie Impériule des Sciencee—Mémoires, Tome XXXVI. 
Now. 3-5. 4tu. 1888. 

Boriety of Arvhitects—Proveedins, Vol. I. Nos. 1,2. 8yo, 1888, 

Boriely of ArtsJournal, November, 1888, 8vo. 

BSurgem-General’s Ofice, U.S, Army—Index Cuta‘ogue of the Library, Vol. IX. 
4to, 1888. 

Teyler Museum—Archives, Serie II, Vol. IIL. 2 Partie. 4to. 1888, 

Catalogue se la Biblicthique Liv 7,8 4t0. 1887-8, 

United Seroice Institution, Koyul—Journal, No. 145. 800. 1888, 

Unitel tote Gonyiral Sureey Monographs, Vol. XULGrelogy and Mining 
Tndustry of Leadville, Colorado. With Atlas. 4to and fi 888-6, 































































































































































































452 Sir Henry Roscoe [May 8, 


high. ‘To attain even this production required that at least 100,000 
Ibs. of double chloride, and 40,000 Ibs. of sodium should be manu- 
factured annually. From those figures an idea of the magnitude of 
the undertaking ‘assumod by the Aluminium Company may be eti- 
mated, when we learn that they erected works having an annual 


Chance Bros .Alhalt Works. 
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producing capacity of 100,000 Ibs. of aluminium. ‘To secomplish 
thin, required not only that at least 400,000 Ibs, of sodium, 800,000 
Ibs. of chlorine, and 1,000,000 Ibs, of double chloride, should be 
annually manufactured, but in addition that cach of these materials 
should be produced at's very low cost, in order to onable the metal 
to be sold at 20s. per Ib. 















































(May 10, 


Professor Dewar 


472 



































i re 


ne 


Pyne 
eat fa iti ul 


py it a 
Fee ple i 





i 

UH 
bid 3 eis at inl : uh iu 
: Bul He ila? tistlal: ag ie 
At Huth! 2 A guBuue 
ih toate AF EET 
sal ile Ho aveauh 
Pea a ees! 
HEE Bg siglciey 

oe 


= 























1889.) on Optical Torque. 497 


out the interference fringes; but on magnetising one of the two 
pieces of heavy-glass, or on magnetising the two in opposite senses, 
the interference bands can be made to reappear. It is in this way 
that Professor Sohncke’s experiment—hardly suitable for lecture 
theatre—was performed. It is in this way that wo establish upon an 
xporiraontal basis the fact that light itecif, and not merely the plane 
of ite Ft polarisation, experiences an optical torsion when subjected to 
thoee forces which, whether crystalline, molecular, or magnetic, exert 


‘upon it an optical torque. 
(8. P. T] 
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‘engagement of earbonio anid It is through its y that the 
of a Tg nd fa rel een Te 
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Tt will bo unnecessary to a that this decomposition of 

sertchydraes Into alcohol end carbeirio acid gas by meano of, yeast 
10D. 


viows of Licbig and his supporters. 
‘of this great school, that operitions and experimental observations 
contrelictory of its doctrines were #0 ab to 


merit, in contradistinction to others, of pag Seal 
‘of nceurate expariment; one, moreover, which, in my hi jndg- 
mont, is quito capablo of ultimate roconciliation with somo at Loast of 
the moro important viows of the German chemist. 

Pasteur’s experiments placed it beyond doubt that the decom- 
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Fig. 2. 
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for hesitancy or doubt. 
The power of inciting alcoholic fermentation is not confined even 
to.ono genus of fungi, for, although it is inlly typical of tho 


Beesy toehal fergh allt Ge erueet coaiy et tha tia od 
it to bo th all the mnsoriat 


‘wore shown, and their m/ ‘peculi rovoaled by 
microscope, demonstrated, 

T am indebted to the Kindness of Dr. Hanson, which I 
desire most cordintly to ledge, for preparations from puro 


580 Hr. A. Gordon Salamon on Yeast. [March 29, 1889. 


explained and discussod.] ‘The method of obtaining pure cultures of 
yeast organisms, as devised and porfected by Dr. , was next 
dealt with, and its industrial importance demonstrated. A full 
description of the process and of the apparatus required will be found 
in the Cantor Lecturos delivored before tho Society of Arts (January— 
February 1888) by the author. 

[4.4.8] 
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